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Horse powers from fractional up 
to 400 H.P. 

Gear Ratios up to 100 to I. 

Output speeds from 2°5 to 300 R.P.M. 


Other ratios supplied to meet 
requirements. 


STANDARD UNITS—Delivery from 
Standard Type -_ ct stock up to 7}” centres, ratios between 
e .* 10 to | and 60 to |_ Larger sizes 

supplied at short notice. 
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a Our stocks include: Machine Tools, Poy » 


Presses and Sheet Metal Working Machine 
Hydraulic Plant, Electric Generating Sets, Elect 


Motors, Switchgear, Transformers, Air Compressc 


Boilers, Diesel Engines and other Power Pla : 


Chemical Plant, Cranes, Locomotives, Plas 
Moulding and Rubber Machinery, Pumps, Track a 
Wagons, Tanks, Steel Sections, Tubes and Fittin 











and every kind of Modern Secondhand Work ’ 


Equipment. 


EORGE COHEN 


SONS AND COMPANY LTD 


WOOD LANE, LONDON, W.12 


Telephone: Shepherds Bush 2070 
Telegrams: Omniplant, Telex, London 


STANNINGLEY, Near LEEDS 


Telephone: Pudsey 2241 


THE 
Telegrams: Coborn, Leeds Al] | 
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Putting up a temporary sheave to ‘eG 
ease the friction of the bridge. ! 
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Installation 


a Problem 





Install in an almost inaccessible 
position, and in one piece: 


A 2,300 yard rope 


A Northern quarry set our Advisory and Technical 
Service Branch the problem of installing a new 
rope in one piece. It was 2,300 yards long and 


34” circumference. 


The loading end was inaccessible because of the 
gradient ; the discharging end terminated along- 


side a stream. 


Our engineers solved that one by cutting the old 
rope and splicing it to the new one drawn off a 


wagon at the foot of the hill. 


The other end of the old rope was taken round 
a sheave, deflected at right angles to the aerial 
and fastened to a tractor, which pulled the old 
rope off and the new one on in lengths of 400 at 
atime. The rope was then tensioned and spliced. 


Not wildly exciting perhaps, but typical of the 
way our Advisory and Technical Service people 
tackle rope problems and store up a wealth o: 


experience. 


BRITISH ROPES LIMITED 


solve your problems and supply the ropes in WIRE, HEMP or NYLON 
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A Seven-Day Journal 


Training Scheme for Canadian 
Engineering Students 

In a written parliamentary reply, made on 
Thursday of last week, the President of the 
Board of Trade, Mr. Harold Wilson, stated that 
the possibility had been studied of bringing 
to this country more Canadian engineering 
students. The aim was to bring about, in the 
long term, @ greater awareness, on the part of 
(Canadian engineers and buyers, of Britain’s 
engineering products. The Government had 
decided to introduce a scheme involving a 
number of annual awards for the post-graduate 
training in this country of engineering graduates 
from Canada. With the gracious permission 
of H.R.H. Princess Alice, Countess of Athlone, 
the reply continued, awards under the scheme, 
which would come into operation at the begin- 
ning of the academic year 1951-52, would be 
known as Athlone Fellowships. There would 
be thirty-eight awards annually, each of which 
would cover a two-year period, and a proportion 
had been provisionally allocated to each engi- 
neering faculty in Canada for new graduates, 
whilst some would be reserved for graduates 
already employed in industry. Training facili- 
ties, the reply said, would be provided at 
industrial establishments or academic centres in 
this country. Part of the expense of maintain- 
ing the graduates while in industrial establish- 
ments would be borne by the firms concerned, 
the rest of the cost of the scheme being borne 
by public funds. In the first year it was esti- 
mated that expenditure falling to the Exchequer 
would be about £16,000, rising to approximately 
£31,000 in the third year. To administer the 
scheme, the President’s reply said that a com- 
mittee of management was being set up. It 
would include representatives of both sides of 
industry and of the academic interests involved 
and also representatives of the Government 
departments interested in the matter. 


Productivity Measurement im British 
Industry 


Tue Anglo-American Council on Productivity 
has published this week a symposium of papers 
dealing with productivity measurement in 
British industry. There are six papers in all, 
which have been contributed by experts in 
six different industries—including steel-making 
and light engineering—and which describe the 
application of the methods used for computing 
productivity for the guidance of management. 
An introduction to the symposium suggests 
that productivity measurement is, amongst 
other things, a powerful tool for assisting all 
concerned in the improvement of productivity 
and efficiency in the factory. It shows where 
inefficiencies lie and improvements are possible ; 
it measures the effects of changes in equipment, 
processing conditions and factory organisation ; 
it guides policies and action, and stimulates 
the interest of all concerned in productivity 
and efficiency. ‘The Anglo-American Council 
on Productivity, in commending the symposium 
to the attention of industry, believes that the 
ideas and methods described can be profitably 
applied to undertakings in many, if not all, 
industries, and can make a substantial con- 
tribution to the efficiency of British industry. 


The Prevention of River Pollution 


A Brix, “ to make new provision for maintain- 
ing or restoring the wholesomeness of the rivers 
and other inland or coastal waters of England 
in place of the Rivers Pollution Prevention 
Act, 1876,’ was presented to the House of 
Commons on November 15th. It is entitled the 
Rivers (Prevention of Pollution) Bill, and 
among its terms are that it becomes a punish- 
able offence to cause, or knowingly permit, to 
enter a stream any poisonous, noxious or pollut- 
ing matter, whether liquid or solid, or to cause to 
enter a stream any solid matter so as to tend, 


either directly or in combination with similar 
acts, to impede the proper flow of the water of 
the stream. It is also an offence if, without the 
consent of the appropriate River Board, a 
person cleanses the bed of any part of a stream 
by any means which involves the deposit on 
the bed being carried away in suspension in the 


water of the stream; or if, by wilful default, - 


any vegetation cut or uprooted in the stream, 
or so near the stream that it falls in, is allowed 
to remain in the stream. An important clause 
of the Bill is that which permits a River Board 
to make, by by-laws, such provision respecting 
any stream in its area as appears expedient for 
prescribing standards for the purpose of deter- 
mining when matter is to be treated as poison- 
ous, noxious or polluting ; and for prohibiting 
or regulating the washing or cleansing in the 
stream of animals, or of cloth, wool, leather or 
skins. 


Proposed National Science Centre 


ANSWERING questions in Parliament on 
Tuesday last, the Lord President of the Council, 
Mr. Herbert Morrison, announced that it had 
been possible to overcome the remaining 
obstacles to the adoption of the long-term 
proposals originated by the Royal Society for 
a British Science Centre in London. He 
explained, however, that it would. be some 
years yet before such a centre could be built, 
although a start would be made on it as soon 
as resources could be found, having regard to 
other urgent claims. Mr. Morrison said that 
provision would be made for accommodating 
within the area the Patent Office and its 
Library, which would be modernised and 
extended as a first-rate central reference library 
on science and technology. The Lord President 
added that suitable new quarters would be 
built for the Royal Society and for other 
leading scientific societies with their important 
special libraries, and new offices would also be 
provided for the Department of Scientific and 
Industrial Research and other Government 
scientific organisations. The Centre would be 
designed to improve facilities and contacts 
between scientists and users of science, both 
nationally and internationally. It was hoped 
to announce the selection of a site as early as 
possible in the New Year, but it would be some 
time yet before a final scheme could be 


developed. 


Changes in the Board of Ruston and 


Hornsby, Ltd. 


It has been announced that changes are 
pending in the board of Ruston and Hornsby, 
Ltd., and that the chairman, Mr. J. H. W. 
Pawlyn, who has served the company for 
thirty-one years, will be retiring at the end of 
the year and will ‘also resign his seat on the 
Ruston-Bucyrus board. Mr. W. J. Ruston, 
who has been appointed to succeed as chairman, 
is a grandson of the founder of Ruston and 
Hornsby, Ltd., has been a director since 
1939, and is also a sales director of J. Stone 
and Co., Ltd. Other changes are the appoint- 
ment as directors of Mr. J. R. Bergne-Coup- 
land, the works manager, and Mr. T. L. Kendall, 
the marine manager. Mr. Bergne-Coupland, 
who served his apprenticeship at the Lincoln 
works, was for many years the company’s repre- 
sentative in China and other fer-eastern coun- 
tries, where he was instrumental in starting 
new agencies. Returning to Lincoln in 1939, 
he has held various appointments, his present 
post being works manager of the main iron 
works. He recently led the oil engine team 
to America under the auspices of the Anglo- 
American Council on Productivity. Mr. Ken- 
dall, after serving an apprenticeship in ship- 
building and ship-repairing, went to sea for a 
period and then joined the staff of Cochran 
and Co., Ltd., before becoming a ship and engine 
surveyor with Esplen and Sons, Ltd. He 


joined Ruston and Hornsby, Ltd., in 1929, 
taking charge of the marine engine department 
at Lincoln and in 1937 became manager of that 
department. 


South Wales Road Communications 


A beEpuTATION from the British Road 
Federation and the Industrial Association of 
Wales and Monmouthshire waited upon the 
Welsh Parliamentary Party on Wednesday 
last. It put forward a case for the construction 
of new roads serving South Wales and consider- 
able improvement in existing roads in this 
region. The deputation pointed out that the 
growing industrial partnership of South Wales 
and the Midlands was being severely handi- 
capped by the lack of proper road communica- 
tions between the two regions. Moreover, the 
internal roads of South Wales were rapidly 
becoming incapable of serving the growing 
needs of industrial traffic. The attention of 
the Welsh Parliamentary Party was also drawn 
to the fact that South Wales and the Midlands 
were both heavily engaged in the national 
rearmament programme. Their output in 
that connection, it was suggested, was being 
severely handicapped and delayed by the state 
of the roads. That fact was one that concerned 
the entire nation, and not merely South Wales. 
It was urged that rearmament and, therefore, 
national security, could not be attained swiftly 
without greatly improved road communications 
between the two areas. 


Schiffbautechnische Gesellschaft 
Meetings in Hamburg 


Durine the past year the Schiffbautech- 
nische Gesellschaft E.V. of Hamburg-Berlin, 
has been reconstituted. The work carried on 
since the close of the war by the shipbuilding 
and marine committee of the Verein Deutscher 
Ingenieure has been completed and its duties 
handed on to a new Council of the Schiffbautech- 
nische Gesellschaft, under the Presidency of 
Professor Dr-Ing Schnadel.. The first meeting 
since the war of the newly founded society is 
taking place in Hamburg this week and marks 
fifty years of work by the Schiffbautechnische 
Gesellschaft. On Wednesday morning, Novem- 
ber 22nd, the council meeting was held at the 
Hotel Atlantic, and the same evening there 
was a reception in the hotel. Yesterday, 
Thursday morning, a meeting of members 
was held in the Kaisersaal of the Rathaus, 
and was followed later by the main meeting 
in the large hall. It began with the President’s 
address and words of welcome from the Bur- 
germeister, Max Brauer. Professor Dr-Ing 
Schnadel then gave his lecture on “ Fifty 
Years of the Schiffbautechnische Gesellschaft, 
and Progress in Technical Science.” Yester- 
day afcernoon, at the University of Hamburg, 
four papers were presented. They included 
that by Director Dr. Wm. Scholz, of the 
Deutsche Werft, on ‘“ Progress in the Welding 
of Ships,” by Professor Dr-Ing Friedrich 
Sass, of Berlin, on “ New Foreign Marine 
Diesel Engines,” by Professor Dr-Ing Kurt 
Illies, of Hanover, on ‘Suitable Types of 
Boilers for Ships,” and by Referat Professor 
W. Laas, of Biesenthal-Mark, on ‘‘ The Impor- 
tance and Objects of the Work of the Committee 
for the History of Shipbuilding.” An informal 
dinner and dance was arranged at the Hotel 
Atlantic for last evening. The meeting ends 
to-day with the reading and discussion of 
papers by Professor Dr-Ing F. Horn, of Berlin, 
and Dr.-Ing H. Amtberg, of Berlin, on the 
theory and practice of the design of Kort 
nozzles for ship propulsion; by Dr.-Ing Karl 
Wendel, on “The Place of Hydrodynamic 
Mass and Hydrodynamic Mass Moment of 
Inertia in the Theory of Ships.” and by Ober- 
ingenieur H. Hoppe, on “The Practical 
Application of Measurements of Speed and 
Thrust in Fishing Vessels.” 
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The Esquimalt and Nanaimo Railway 


By EDWARD H. LIVESAY 
No. I11—(Continued from page 455, November 17th) 


— is a busy little town (population 
15,000) that need have no qualms about 


its future ; it is assured of one by virtue of 


its role of distributing centre—rail, road and 
sea—and distinction of being the second town 
of the island. Its history goes baek as 
far as 1791, when the Spaniards visited the 
locality, after which apparently nothing 
of importance happened until about 1850, 
when coal was discovered on Newcastle 
Island nearby,* and miners were brought 
from England by Governor Douglas to work 
the first mine which was opened there in 
1852. The workings of the Newcastle mines 


now extend a considerable distance under the 


sea. Nanaimo soon became the chief coal- 


producing centre on the Pacific coast, the 


town’s prosperity depending almost entirely 
on the mines, but now 
it has other strings 
to its bow—tisheries, 
lumber and pulp mills, 
shipbuilding and re- 
pair (at any rate, when 
there is a war on), and 
so forth. The C.P.R., 
evidently confident of 
the city’s future, 
opened its fine new 
Union Terminal in 
1949 (Figs. 11 and 12), 
capable of handling 
traffic by road, rail or 
sea. Its arrangement is 
shown in the picture 
taken from the air; 
one of the company’s 
ferry boats from 
Vancouver is_ seer 
drawing into one of the 
two berths. Freight 
sheds are contained in 
the L-shaped building 
facing the water, and 
there are overhead 
passageways leading to 
the square two-storey 
passenger station, with 
a canopied area in 
front providing park- 
ing space for buses. 
In the lower right 
corner is the Vancouv- 
er Island Coach-lines 
garage; this is the long-distance bus line 
connecting Victoria with “ up-island ”’ points, 
Duncan, Nanaimo, Courtenay, &c. Across 
the driveway is the island freight services 
garage. The old jetty is seen to the right 
of the picture, with the rails connecting 
with the E. and N. main line, the station 
being in the town a little distance away, 
133ft a.s.l. The steamship connection with 
Vancouver is very good, the vessels being as 
fine, though not so large, as the Triangle 
Route ones. They make the 40-mile crossing 
in two and a half hours three times a day. 
Both north- and south-bound trains connect 
with the mid-day boat, but as they do not 
include dining-cars they stop at Nanaimo 
long enough to enable passengers to lunch 
either at the station counter or in the town. 
If you are “in the know” and travelling 





* By an Indian, later called Chief Coal Tyee He. He 
was rewarded with a free musket repair job and a bottle 
of rum. It is probable that the former lasted longer 
than the latter.—E.H.L. 
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north you will do the latter, because the south- 
bound train gets in twenty minutes ahead 
of the other—ours—and its passengers swarm 
into the lunch counter and clean up nearly 
everything like locusts, leaving the cupboard 
more or less bare, so the poor north-bound 
dog gets nothing, save only the crumbs 
that have fallen from the first man’s table. 
Train No. 1 left Nanaimo at 2.52 p.m., 
37 min late. The gradient falls sharply for 
$ mile at 1 in 68, and then rises for 34 miles 
at 1 in 63 to Wellington, where Dunsmuir 
opened his first mine in 1863. The story 
goes that Indians, noticing Dunsmuir working 
at a blacksmith’s forge with coal brought from 
England, asked why the pale-face went to 
the trouble of fetching the “* black stone ” so 
far when there was plenty lying on the ground 


NANAIMO 


nearby~—this must have been on Newcastle 
Island. Dunsmuir asked them to fetch him 
some, which they did—and so on and so 
forth—sequel, the mines, the wealth, the 
Lieut.-Governor and the mansion, “‘ Hatley 
Park ”’ at Esquimalt, on which millions of 
dollars were said to have been spent, and 
in which none of his children could afford to 
live. It was sold to the Government a few 
years ago for a paltry 75,000 dollars, and 
is now a Services training establishment, 
H.M.C.S. “Royal Roads.” The story of 
“ Hatley Park” has a familiar ring; only 
Governments can afford million-dollar houses 
nowadays, and transition from plutocratic 
mansion to Government establishment is 
becoming common on this side of the Atlantic 
as it so frequently is in Britain, though as 
yet there are fewer edifices in Canada posing 
the same problem. ‘“‘ Hatley Park ” became 
a white elephant somewhat more quickly 
than is generally the case in England—in 
two generations! Its epitaph might aptly 
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be taken from the one on the baby’s graye. 
“ Since I was so quickly done for | wondy 
what I was begun for.” 

The mines at Wellington were played out in 
1890, buildings and machinery being r Moved 
to Ladysmith, and only a few little pockets 
of coal are worked now, each by ten to twelye 
men, so Wellington’s coal-mining days may 
be assumed to be over. On leaving Welling. 
ton there are eight descending miles of track 
nearly to Nanoose Bay, mostly at 1 in. 60-79, 
and from all this stretch one gets frequen 
glimpses of sea and the snow-cappec! moyp. 
tains on the mainland near Vancouver 
Continuing northward gradients becom, 
easier, as the profile (Fig. 13) shows, curvature 
less sudden and in larger sweeps. Sometime 
the line touches the beach, as at Nanooge, 
and runs round sheltered bays. <A‘ other 
timesit stretches straight ahead mile after mile 
between walls of green forest, the sun shining 
through the trunks which stand in serried 
rows like files on parade, casting shadows 
across the metals that point ahead like silver 
ribbons extending to infinity. Arbutus trees 
are plentiful here, those beautiful evergreens 
with their smooth red trunks and olive foliage 
which apparently only thrive near the sea. 
There is, at any rate, one arbutus tree in 
England—at the head of Captain Van. 
couver’s grave in Petersham Churchyard; 
this came from Vancouver Island, I believe. 

Parksville Station, 95 miles from Victoria, 
nestles in the bush quite a long way from the 
village, which is on the Island Highway ; it 
is the junction where the Alberni branch 
swings off to the west, and we came to a 
stand there at 3.40, 25 min late, our average 
speed over the 20 miles from Nanaimo, 
with two stops, having been 29 m.p.h. Here 
two cars for Alberni were cut off, and the 
resulting station work held us 10 min; we 
left again at 3.50, with the load reduced to 
about 350 tons, and all the heavy work 
behind us. From this point right through to 
the terminus at Courtenay, 45 miles farther, 
there are no gradients worse than 1 in 100, 
with one exception—2-5 miles of 1 in 74 
down into Dunsmuir, a “ flag ”’ stop, the only 
place bearing the name of the man who left 
such an indelible mark on Vancouver Island. 
Long straights now became the rule in place 
of the curvature common farther south, and 
the speed sometimes rose to the allowed 
limit, with correspondingly rough riding. 
Wensley suggested that the spring gear was 
in need of attention; I advanced the 
hypothesis that the track certainly was. 
Qualicum Beach called for a stop ; one of the 
island’s summer resorts where there is a 
superb spread of sand and warm sea bathing, 
so different from the ice-water variety that 
is the rule in waters adjacent to Victoria, 
which is thereby prevented from ever 
becoming a real seaside resort. After one 
or two experimental dips—one is generally 
enough—most people are content to lie on 
the beach, sun-bathe, and look at the water ; 
only the hardiest venture into it. Yet farther 
up the island—at Ladysmith, Nanaimo, 
Qualicum, &c.—the water is warm enough 
to make sea-bathing really enjoyable. After 
Qualicum settlement begins to thin out the 
rest of the way to Courtenay ; little bits of 
‘clearing’? and scattered farms; _ little 
groups of houses at a “flag” stop, mostly 
gathered round a “‘ general store ” along the 
Island Highway, which here parallels the 
railway, where mail is put off and an occa- 
sional passenger decanted. At intervals 
spurs branch off and run down to jetties, as 
at Union Bay, Mud Bay, Fanny Bay ; the 
very names, in conjunction with the almost 
level profile, will suggest to the reader the 
sort of country we are going through, a water- 





vel TOU 


aftern00' 


our left, 
aright 
cab, tal 
yassages 
vilow 


green, 1 





vegeta 
summ 
rainfal 
out th 
close 
see it: 
was pe 
Uni 
the Cs 
were 
Royst 
with 
only 
minin 
being 
area. 
if the 
logge 
Com 
of th 
Nob 
wont 
and ¢ 
they 
and | 
in st 
little 
with 
unea 
whic 
man 
hous 
A 

» No. 
who 
roul 
ther 
non 
Vict 
 twe 
to t 
the 

E Ine 
spe 

; me 
the 
gor 
Ap 
bee 
we 
to 
So 


Zi 













950) 


"ave ¢ 
nder 


Ut in 
Oved 
kets 
velve 
May 
ling. 
rack 
+-7(), 
uent 
oun. 
Ver, 
OMe 
ture 
meg 
O8e, 
‘her 
nile 
ing 

ried 

Ws 

ver 

CPs 

ans 


ge 


Nov. 24, 1950 


evel route, with sea salt in the air. As the 
‘fernoon sun sank lower behind the trees on 
wur left, it was pleasant to run down the long 
traights, cool shadows flicking across the 
ab, tall ferns swaying in the wind of our 
yssage, between masses of maple, arbutus, 
yilow and fir, with everything fresh and 
ren, in contrast to the parched brown 







vegetation the Victorian has to get used to in 
summer time. Up here there is twice the 
rainfall, and it is better distributed through- 
out the year. The sea, too, was nearly always 
close alongside ; if one could not actually 
see it at least one could smell it, and the track 
was permanently down to water level. 

Union Bay, 130 miles, has grown up round 
the Canadian Collieries Dock and spur; we 
were in mining country again here, nearing 
Royston (a thriving little village of 590, 
with connection to the C.C. railway, and 
only 4 miles from both Courtenay and the 
mining town of Cumberland) is by way of 
being a shopping centre for a prosperous 
area. Here, at last, we are out of the bush ; 
if there ever was timber here, it has all been 
logged off, and there is a fine view across 
Comox Harbour and along the whole length 
of the Comox Peninsular from Courtenay to 
Nob Hill and the Spit, off which warships are 
wont to anchor, both Canadian and British, 
and on which the ships’ companies camp when 
they come up for rifle practice, to run wild 
and relax after more or less tiresome cruises 
in southern waters. Comox is a pleasant 
little summer resort; its only connection 
with engineering that I have been able to 
unearth is the fact that the old Fort, round 
which in bygone days the Indians staged 
many a bloody battle, is now the site of a fine 
house, the home of Sir Ernest Petter ! 

And so at long last into Courtenay, where 
No. 907 comes off, after reversing the 
whole train on a “ Y,” but does not go to the 
roundhouse for attention and a night’s rest— 
there isn’t one. ‘Time, 5.52—32 min. late, 


| none of the 20 min we were behind on leaving 


Victoria having been recovered; in fact, 
twelve additional minutes had been added 
to the score. But, as I have hinted, time is 
the least of our worries on the E. and N.R. 


' Including stops (I forget how many), the 








speed works out at 19 m.p.h. Not. exactly 
meteoric, but this was train No. 1, not 
the “Silver Jubilee,” and in any case “a 
good time has been had by all en route.” 
Approximately 7 gallons of oil-fuel had 
been burned per mile. An equivalent 
weight of coal would have been about 70 lb 


| to 80 lb, probably the amount shifted had 


Somerville been wielding a shovel instead of 
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sitting on his “ hinderland” playing with 
little wheels. 

As Courtenay is nothing but a “ turn 
around ” point for locomotives and there are 
seldom more than two needing care in the 
depot at a time, the equipment has been 
reduced to the bare minimum. There was an 
engine shed at one time, but it was pulled 
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down—probably to forestall its falling or 
being blown down when it became old and 
well stricken in years. Once down it was 
never replaced ; the engines were tough and 
unused to coddling, and their attendants 
were expected to match them; it was 
demanded of both that they carry on with 
the canopy of Heaven their only shelter, and 
a pretty draughty one that can be at 
Courtenay in winter with the thermometer 
near zero and a blizzard blowing. This sort 
of thing can happen on Vancouver Island 
just as it can in Britain, though it seldom 
does. Foreseeing this, the writer callously 


Water Tanks: 20,000 gall. Capacity 
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abandoned the engines to their fate on the 
approach of winter when “war work” 
made him their caretaker for a while one 
summer. Much as he wanted to do his bit, 
the prospect—at his age—was too ominous, 
and he quit before rheumatism forced him to 
haul down his colours. Patriotism was not 
enough—a roof was called for, too. There 
was a track-side pump, worked by steam from 
the engines, to pass oil from tank car to 
tender, a wheezing relic which I nursed and 
coaxed with diminishing success as one by 
one the cylinder studs broke until it gave 
up the ghost in a cloud of steam and profanity 
the day before I gave up the job—this 
was coincidental—and a new pump was 
rushed up from Esquimalt to gladden the 
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heart of my successor. Water for the engines 
came from the main; there was a shéd for 
essential spares and a “hostel” for crews 
spending the night at Courtenay—nobody 
objected to this, nor went on strike because 
of it, as I understand has recently been the 
case in Britain; what has happened to the 
British railwayman ? 

In my experience the job was easy 
enough when only one engine was in at a time, 
but when two needed servicing simul- 
taneously—especially in the middle of the 
night, when it generally happened—things 
were apt to become exasperating, inducing 
remarks that in calmer moments I regretted. 
So much for the establishment at Courtenay 
and my connection withic; it is mostly a 
memory now the steam locomotive’s day is 
over and the diesel reigns in its stead. 

In previous articles on Canadian locomotive 
operation and performance, I have referred 
in appreciative terms to the oil-firing 
apparatus fitted to engines running in B.C., 
to its simplicity, efficiency and ease of regula- 
tion. The same system was used on the E. 
and N.R. locomotives, and is still found on 
large numbers of engines at work in the 
Western States of the Union and B.C. It 
will continue. to be, as long as steam power 
is in use there, so a description of it based 
on my experiences at Courtenay in the care 
of engines on which it is to be found may be 
of interest. Previous to this, my acquaint- 
ance with oil firing was only theoretical, 
though amplified by observations made in 
many cabs under running conditions; but 
now we—oil firing and myself—are on inti- 
mate terms, the acquaintance having ripened 
into familiarity at Courtenay, and ultimately 
respect, notwithstanding occasional contre- 
temps, such as explosions, flare-ups, smoke- 
filled cabs, singed eyelashes and so forth. In 
fairness to oil firing, it is possible that these 
vexations may not necessarily have been due 
to faults inherent in it ; they may have arisen 
from lack of that “‘ know-how ’—apologies 
for using that much overdone expression— 
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PROFILE, NANAIMO—COURTENAY 


born only of practice in the art of lighting up. 
Or even, according to the enginemen, from 
lack of commonsense, though I find it difficult 
to credit this. The fact that there was no 
shelter for the engines or staff—me—some- 
times made things difficult and unpleasant, 
but, nevertheless, the jobs had to be done at 
Courtenay in wartime, whether I knew how 
to do them or not ; if the latter, it was up to 
me to find out. The Wackford Squeers 
method of tuition was most favoured ; the 
reader may have heard of this: “ W-i-n, 
win, d-e-r, der, winder; when a boy has 
learned to spell it he goes and cleans it ”— 
that sort of thing. At Esquimalt and 
Courtenay, on the E. and N.R., one learned 
things by doing them. One of the most 
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important of my jobs, and certainly the one 
in which I took most interest, was “‘ lighting 
up,” which had been explained to me some- 
what sketchily before I left Victoria for the 
north by an employee who, however expert 
he may have been at handling the apparatus 
himself, obviously knew little about the 
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theory of the thing, and was further ham- 
pered by inability to explain clearly the little 
he did know. In effect, he had a certain 
amount of “ know-how,” but fell down badly 
over the “know-why.” The controls (Fig. 
14) were worked once or twice for my edifica- 
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tion, the various valves were indicated and 
turned, and the fire lit; I was assured 
“There’s nothing to it—you’ll get along all 
right.” I tried to believe this, but my 
optimism could not quite offset a faint feeling 
of apprehension, strengthened on arrival 
in Courtenay by finding myself welcomed as 
an expert, my advice being sought on con- 
troversial points upon which I knew myself 
not competent to pass judgment. For- 
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tunately, things did actually work out all 
right in the end, and before anyone found 
out how much I had to learn; in fact, the 
Dotheboys Hall system “ paid-off.” My 
experiences may interest railwaymen in 
Britain who were brought into contact with 
liquid fuel when a number of engines were 
fitted up to use it a year or two ago, though 
it does not seem likely the experiment will 
be repeated. As is so often the case with 
conversion, it was not permanent—the con- 
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shut off by a stop valve on the tomg_ 
“ niggerhead ” in the vernacular. The heat 
ing coil in the tank is also connected to 4 
stop valve on the side of the tender, whig 
can be coupled to a flexible pipe to the track. 
side pump bringing fuel from tank cay 4, 
tender. 

Fire-lighting routine is more or less step, 
typed. First, the turret stop valve is openg. 
then the valve on the tender, followed }, 
the blow-back from burner to tank, allowiny 
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verts backslid! But one never knows nowa- 
days—perhaps they'll try again in the 
future. 

Essentially the apparatus is simple, com- 
prising a tender tank, a burner or atomiser 
(Fig. 16), the necessary connecting oil and 
steam pipes and two major controls (Fig. 14). 
The fuel oil, being viscid, must be heated and 
thinned before it goes to the burner, which is 
done in three ways: (1) by steam blown back 
into the tank through the oil pipe-line to the 
burner, (2) by passing steam through a coil 
in the tank when the burner is in action and 
blowing back therefore impossible, and (3) 
by a superheater when climatic conditions are 
severe. The burner on modern Canadian 
engines, such as the “5920” 2-104 class 
working in the mountains, is placed at the 


back of the firebox, below the foundation 
ring, but on older classes, including the E. 
and N. engines, it is in front, under the brick 
arch. The firepan is brick lined, the air 
supply entering through the rear damper and 
fire door (with both means of entry control- 
lable) and also to a limited extent round the 
burner, where it is constant. A lever on 
top of the tank controls the outlet from it, 
and steam to all points of the firing system is 





steam to pass back into the tank and heai 
the oil. This steam should be turned 
fifteen minutes or so before lighting up 
Next, the chimney cap is removed, and 4 
bunch of oily waste—or paper, wood, anything 
readily combustible and not likely to be blown 
out when steam is turned on to the atomiser 
—is lighted and thrown into the firebox, 
With this arrangement it is not necessary to 
start the fire on a bed of incandescent coal 
or brick, as was the case, I believe, with the 
Holden system used on some Great Eastern 
engines in the old days. ‘The blow-back 
must then be shut off (essential this, as the 
writer once found after much mental turmoil 
which nearly resulted in his calling the fire. 
man from his bed to solve the problem of 
why the burner would not light, which would 
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have completely exploded the myth of his 
expert knowledge, and been a disgrace which 
his reputation would never have survived) ; 
it is obvious a simple jet of steam issuing from 
the burner will not ignite ; oil must accom- 
pany it! The blower is then turned on 
slightly ; the omission of this can result in 
gas ignition beginning near the burner, 
spreading through the firebox and ending 
up in the cab, which is disconcerting, par- 
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ticularly should one happen to be looking 
w the firebox at the moment. 
We have now reached the crux of the 


this i8 brought about by first turning on a 
jittle steam to the burner, and then a little 
oil Mark well—a little of both—not too 


This may sound a 
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iqition is to take place. So, assuming you 
iave been lucky enough to hit on these vital 
quantities and proportions and, further, have 
«nscientiously carried out all the other little 
ales mentioned, lighting up will take place 
yithout trouble, promptly and quietly, and 
ihe firebox will fill with yellow flame. If, 
on the contrary, you have erred anywhere 
along the line, the firebox will fill with yellow 
vas, and, after a period of suspended anima- 
on, there will be a muffled explosion with 
jn outburst of fumes and smoke into the 
ab, followed by ominous drumming and 
onvulsions diminishing in violence until 
vith the help of Providence equilibrium is 
established inside the firebox and the atmo- 
phere clears outside. During these proceed- 
ings, however, too much trust should not be 
placed in Providence, which, in my expe- 
rience, does not always make allowance for 
imorance or stupidity ; it is therefore advis- 
able to stand clear of the fire door until 
inition has definitely taken place. On one 
gecasion I failed to take this precaution, 
paying for the oversight with my eyelashes. 
The happy event—ignition—having taken 
place, with oil and air both doing well in the 
burner, one then merely rings the changes 
on the controls until the flame changes from 
yellow to white, smoke ceases to billow 
fom the chimney and the needle of 
the pressure gauge moves steadily upward. 

No positive rules can be given for this 

manipulation and combination of controls, 
any more than for the exact ratio of 
steam to oil at starting up; one can only 
proceed “‘ by guess and by God,” hope for 
the best and face the worst if peradventure 
it should happen, and then act promptly to 
straighten out the tangle. Experience is 
really the only reliable guide, though it 
sometimes has to be paid for. Incidentally, 
the oil heater should have been turned on by 
now, vice the blow-back, the latter being 
inoperative when the burner is erupting. 
If by chance the blow-back has been left 
on no oil can reach the burner and nothing 
of value can take place in the firebox ; this 
was why I nearly had to call the fireman once, 
as already mentioned. 

Care should be taken that excess oil does 
not drop unburnt on to the track to form a 
pool of potential trouble between the metals. 
A predecessor of mine once allowed this to 
happen, burning the cab off the engine, and 
setting the company back 1400 dollars ; 
ina word, both cab and employee were fired. 
When the tender tank is being filled the oil 
in the tank car must be thinned by steam 
taken from the engine, via the pump-line, 
In all the foregoing it was assumed that the 
engine was in steam ; failing this, a few pre- 
liminary pounds must be raised with solid 
fuel in the usual way. 

Quoting a few lines of a letter of mine 
in THe ENernegr, “ the larger E. and N.R. 
engines were good steam holders ; when one 
of these —the ‘900’ class was referred to— 
came off the train at Courtenay in the evening 
the boiler would be filled right up until the 
water was out of sight in the glass, and 
pressure raised until the valves began to 
hum. The chimney was then capped, damper 
and fire door closed, stop valve shut and the 
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engine bedded down for the night. T'welve 
hours later there would still be 20 Ib to 30 Ib 
showing on the gauge, at any rate in mild 
weather, and lighting up and steam raising 
were simple matters. The smaller and older 
freight engines, 2-8-0, were by no means 
so tenacious of life, having to be lit up again 
halfway through the night for an hour or so, 
failing which they would be discovered dead 
in the morning. This made them unpopular 
with the wartime staff—me....” To sum 
up, the art of a fireman on an oil-fired loco- 
motive consists chiefly in the simultaneous 
regulation of oil, air and steam (to the 
atomiser) in correct proportions to produce 
the best-burning mixture, the measure of 
his success showing at once on the gauge and 
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above the chimney; and the art of the 
“lighter up” is similar. If they have 
attained the necessary skill the fire will light 
easily, and steam will be raised and main- 
tained when running, with the minimum 
consumption of fuel, with the least smoke 
or smell, and with little deposit in the tubes, 
despite the inevitable fluctuating demand for 
steam. It is very much easier to prevent 
blowing-off and waste of fuel with oil than 
with coal, and there is no need to enlarge 
on the difference in the amount of labour 
involved, and cleanliness. No fireman who 
has once mastered the tricks of the trade 
with oil firing ever has a good word to say for 
coal, and so far as my experience enables me 
to judge, I share his opinion. 


(To be continued) 


Aluminium Strip Mill at Rogerstone 


No. 1V—(Continued from page 461, Nov. 17th) 


Evecrricitry SERVICES 

HE provision of an adequate electricity 

supply for the new production plant involved 
much more than a mere extension of the existing 
11kV system. In its original form this system 
was designed for loads up to about 5MVA, 
but modifications were made, as the works 
grew during the war, until the load capacity 
was 20MVA, although the maximum demand 
actually recorded did not exceed 15MVA. 
Peak loads of about 35MVA were, however, 
envisaged with the new plant, and it became 
evident that a new supply system was required 
to meet the estimated demands and allow for 
possible increases in the future. 

For the incoming supply the South Wales 
Electricity Board has provided two 66kV 
overhead lines capable of carrying 45MVA and 
20MVA respectively, from Upper Boat power 
station and from Pontymister substation. 
The lines are connected at the main switching 
station to duplicate outdoor 66kV busbars 
through English Electric ““OBL 5” air-blast 
circuit breakers of 1l000MVA_ rupturing 
capacity. Air receivers for the air-blast switch- 
gear are filled at 600 lb per square inch with a 
reducing valve to drop the air pressure to 
250 lb per square inch for operation of the 
switches. There are two 20MVA, 66/11kV 
transformers made by the British Electric 
Transformer Company, Ltd., and one of the 
same size made by the English Electric Com- 
pany, Ltd., equipped with automatic on-load, 
tap-change gear and separate coolers with auto- 
matic control of fans and auxiliaries. Provision 
is made for individual transformer metering, 
summation, and summation check metering. 

Outgoing supplies from the main switching 
station are taken from a duplicate 11kV busbar 
system using English Electric ‘“OLD-IB” 
metalclad switchgear with solenoid-operated 
oil circuit breakers of 250MVA rupturing 
capacity, the busbars being compound-filled, 
with off-load selector switches. The 11kV 
switch room, control room, attendant’s room, 
battery room and air receiver room are in a 
building outside the 66kV enclosure. 

The whole site is laid out to be capable of 
extension to accommodate up to a total of 
seven 20MVA transformers. Two further 
66kV incoming lines from the national grid are 
also planned. 

The arrangement of the 11kV supply was 
determined by the fact that, originally, two 
separate works were built on the Rogerstone 
site, the East Works and the West Works ; 
initially the West Works comprised only remelt 
and extrusion plant, fed from the East Works 
switch-house. Up to this stage 11kV switchgear 
of 100MVA rupturing capacity had been 
adequate ; but when the installation of addi- 
tional extrusion plant and a new sheet mill was 
started at the West Works, the extra supplies 
necessary, and the synchronous motors pro- 
jected for two of the six new or modified sub- 


stations, increased the fault capacity of the 
system beyond the rating of the switchgear. 
A new switch-house (No. 2) was installed at 
the West Works to feed the new plant; for 
the sake of uniformity, the same type of switch- 
gear was specified as in No. 1 switch-house, and 
a reactor was inserted in each feed busbar to 
limit the fault value to lOOMVA. 

The new rolling mill was developed from the 
nucleus of plant fed from No. 2 switch-house, 
and though alterations have had to be made in 
the three substations concerned they are still 
fed from No. 2 switch-house, whilst the new 
substations installed as part of the rolling mill 
scheme are fed direct from the main switching 
station. 

A cable tunnel 640 yards long connects the 
main switching station to the new substations. 
The 11kV cables are paper insulated, lead 
covered, without armouring, and are supported 
on wall brackets. 

Three of the substations supplying the new 
plant are completely new. They are fed direct 
from the main switching station, and the 11kV 
distribution switchgear is of 250MVA rupturing 
capacity, the switchboards comprising isolators 
for incoming supplies, metering panels and 
vertical isolation type switches for controlling 
outgoing feeds. The switchgear in substations 
supplied from No. 2 switch-house is of 1OOMVA 
rupturing capacity with truck-mounted cubicle 
switches, controlling outgoing feeds. All 11kV 
substation switchgear and 400V_ switchgear 
was made by Ferguson, Pailin, Ltd. Though 
the motors of the large motor generator sets 
are fed at 11kV a.c. supply generally is distri- 
buted at 400V, from eight 750kVA and ten 
500kVA transformers. For cranes, screw-down 
motors on mills, &c., a 460V d.c. supply is pro- 
vided either by means of an old 600kW Cromp- 
ton Parkinson rotary converter installed in 
one of the modified substations, or by a 500kW 
English Electric mercury-arc rectifier in one of 
the new substations. 

One of our illustrations gives a general view 
of the substation for the cold mill, showing, 
from front to rear, the twin 1300 h.p. motors 
driving the last stand of the three-stand 
tandem mill; the I.R. booster set, without 
armatures ; the main booster set; the 10,000 
h.p. motor generator set for the tandem mill, 
its starting cubicle and the slitting line motor 
generator set. In the background are the 
motor generator set and mill motor for the 
temper mill, and the motor generator sets for 
the light shear lines, &c. The dc. contactor 
panels are on the left of the photograph and 
the a.c. contactor panels are on the right. 

Most of the cabling is carried in aluminium 
conduits, ranging from jin to 4in in diameter. 
More than 1,000,000ft of aluminium conduit have 
been installed—by F. H. Wheeler (Sheffield), 
Ltd.—mainly cast in the foundations. As the 
greater part of the main cabling had been 
completed before aluminium-sheathed cable 
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pecame available, most of the 10,000 yards 
of three-core, low-tension, paper-insulated cable 
for 400V shop distribution is lead covered. 


ENGINEERING SERVICES 

Heat is required in one form or another for 
many purposes throughout the mill, such as 
warming the air for the buildings, for drying 
the machines and for warming oil, and high- 
pressure hot water has been adopted as a 
“nitable medium. 
asad BortER PLANT 

Two Edwin Danks water-tube boilers (Fig. 6), 
each with an output of 10,000,000 B.Th.U. 
per hour at 80 lb per square inch gauge, and 
with a common water and steam expansion 
drum, have beer installed. Three 200 gallons 
per minute and two 100 gallons per minute 
pumps (Fig. 7), constructed of cylinder iron and 
specially designed for high-temperature water, 
delivering against a head of 80ft, circulate the 
hot water through the system and have a 
capacity of 25 per cent over that of the boilers, 
The main flow is taken from the bottom of the 
drum at 324 deg. Fah. and three headers deal 
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with the mixed flow water to the pumps, the 
main delivery flow and the circuit return water. 

The low-pressure air burners are supplied 
with heavy fuel oil by two “IMO” pumps, 
rated at 320 gallons per hour at 50 lb per square 
inch, from a 300-ton storage tank which 
receives the oil from railcars by means of a 
Stothert and Pitt horizontal rotary displace- 
ment pump having a duty of 7200 gallons per 
hour at 50 lb per square inch. A fan for each 
boiler delivers air at 600 cubic feet per minute 
at 15in water gauge to the burners. Alternative 
standby gas equipment is provided and each 
set of burners can use 38,000 cubic feet per 
hour of mixed producer gas. The town’s water 
is used and after treatment is passed to the 
boilers by two pumps, each handling 500 gallons 
per minute against the boiler pressure of 80 lb 
per square inch gauge. Situated in the boiler- 
house is @ comprehensive system of instru- 
mentation for the easy control and efficient 
working of the plant. 

Space HEATING 

The cold mill, roll grinding shop and other 
buildings have full space heating, while the 
hot line bay, for obvious reasons, is provided 
with partial heating. Water at 120lb per 
square inch is circulated at 315 deg. Fah. with 
an allowed temperature drop of 60 deg. Fah. 
in the two-pipe system, and it is hoped to 
maintain an internal temperature of between 
60 deg. to 65 deg. Fah., when the external 
temperature is 30 deg. Fah., with one change of 
air per hour. 
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Downward discharge unit heaters (Fig. 9) 
mounted at truss level and rated at 250,000 
B.Th.U. per hour. are used in the, cold mill, 
packing and despatch bays. The fan, driven 
by a ?h.p., a.c. Bull motor, is designed to work 
in air at 130 deg. Fah.; the unit recirculates 
the air when heating and can introduce 4500 
cubic feet of fresh air per minute in summer. 
Horizontal heaters are used for the hot line 
bay and have no fresh air inlets. The system 
uses aluminium ducting, Dewrance cast iron and 
bronze valves and class “‘C ”’ steel tube piping. 

VENTILATION 

The general ventilation of the main buildings 
was designed to provide four changes of air per 
hour. In the preheating bay six static roof 
ventilators are fitted, each taking 20,000 cubic 
feet per minute and four 48in fans each supply 
make-up air at 30,000 cubic feet per minute. 
Over the length of the hot line a jack roof and 
static roof ventilators extract air which is 
compensated by two Plenum units, each pro- 
viding 130,000 cubic feet per minute. Three 
ventilators over the annealing furnace and nine 
over the coil storage area, each fitted with a 
47in diameter fan extracting 30,000 cubic feet 
per minute, serve the cold mill, and nine 48in 
diameter fan units, rated at 30,000 cubic feet 
per minute, and mounted in the south and west 
walls. supply make-up air. 

Filtered cooling air is supplied to the control 
rooms, mill control cabins, and the electrical 
substations. For the tandem and temper mill 
motor house there are two units, each consisting 
of a 120in diameter, 125,000 cubic feet per 
minute, double-inlet fan, drawing air through 
Ozonair static self-cleaning Ventex filters 
(Fig. 8). Another unit equipped with a Visco 
self-cleaning rotary filter supplies 150,000 cubic 
feet per minute to the hot mill substation. 

For the purpose of extracting the oil fumes 
given off during rolling, a self-contained plant 
is fitted at each mill consisting of aluminium 
hoods and ducting through which between 
10,000 to 15,000 cubic feet per minute is 
extracted from each stand. The coiler at the 
end of the hot line has a separate extractor 
system to collect the dense fumes given off by 
the oil sprayed on to the strip at this point. 


GAs AND WATER SuPPLIES 


The preheating furnaces and the coil- 
annealing furnaces are gas fired and gas is 
required for heating siphons and launders in 
the remelting shop, and as a standby service 
for the works heating boilers. A mixture of 
producer and coke-oven gas having a calorific 
value of 185 B.Th.U. per cubic foot is used, the 
normal consumption being 150,000 cubic feet 
per hour with a possible maximum demand of 
twice that quantity. The producer gas is made 
in the works and the coke-oven gas is obtained 
from the town’s supply. 

The water employed for the various services 
is classified under four headings: service, 
softened, Talybont and domestic. Service 
water is any reasonably clean water and is 
used mainly for cooling in the casting units and 
heat exchangers. The mill needs are met by 
six Mather and Platt pumps delivering a total 
of 5400 gallons per minute against a pressure 
of 75 lb per square inch through a 12in diameter 
ring main. Used for fan and motor bearings 
and soluble oil make-up, 3000 gallons per hour 
of well water is delivered at 50 1b per square 
inch after being softened by the Permutit 
process from 10 deg. of hardness to 1 deg. 
Talybont reservoir water is employed for strip 
cooling sprays and also for making up the 
soluble oil systems, while the town supply is 
distributed for domestic purposes and also for 
boiler make-up feed. 

There are standby water supplies, and waste 
water, where possible, is returned to a sump 
from which three Pulsometer pumps each 
deliver 2200 gallons per minute against a 70ft 
head to two Visco forced-draught cooling towers 
with a capacity for cooling 102,000 gallons 
per hour from 75 deg. to 60 deg. Fah. A 
complete drainage system has been provided, 
with all the necessary sumps, tunnels and pumps 
for the disposal of storm water and waste oil. 


Fre PREVENTION 
There are many points where there is a serious 
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risk of fire, such as the tandem cold mill, temper 
mill, main oil cellar, oil filler transformers above 
the remelting and preheating furnaces, and the 
light shear lines. Two main fire-fighting 
systems are in force ; carbon dioxide is used for 
oil and electric fires, and emulsified water at 
other points. The Mather and Platt ‘““Mulsifyre”’ 
system, equipped with special projectors 
which require 400 gallons per minute at 70 lb 
per square inch, is arranged above the equip- 
ment to be protected, and ccupled to auto- 
matic detector controls. The fixed CO, systems 
have either automatic or manual control. In 
the oil cellar CO, from a battery of cylinders 
comes automatically into action and, as a 
secondary protection, foam is discharged through 
nozzles in the roof. At the tandem cold mill 
and the temper mill a CO, system is installed 
at the oil catch trays and the fume extractor 
hoods. Similar installations are mounted at 
the other danger points, such as the light shear 
line, where a white spirit degreaser is used. 

The following is a list of the principal con- 
tractors who have supplied their equipment for 
the new mill :— 


Electric transformers, British Electric Transformer 
Company, Ltd.; electric motors and control gear, 


British Thomson-Houston Company, Ltd.; Ingersoll 
scalping, Burton, Griffiths and Co., Ltd.; electric 
furnaces, Birlec, Ltd.; hot mill plant, Brightside 


Foundry and Engineering Company, Ltd.; electric 
cables, British Insulated Callender’s Cables, Ltd.; elec- 
trical control gear and distribution equipment, Donovan 
Electrical Company, Ltd.; diesel locomotive, Drewry 
Car Company, Ltd.; rolling mills, Davy and United 
Engineering Company, Ltd.; boilers, Edwin Danks and 
Co. (Oldbury), Ltd.; electrical equipment, the English 
Electric Company, Ltd.; rolls, Thos. Firth and John 
Brown, Ltd.; switchgear, Ferguson, Pailin, Ltd.; electric 
furnaces, G.W.B. Electric Furnaces, Ltd.; fork lifting’ 
trucks, Gillespie Partners, Ltd.; roll transfer carriage, 
&c., M. and W. Grazebrook, Ltd.; building contractor, 
Hinkins and Frewin, Ltd.; rolls, Hadfields, Ltd.; shear 
lines, &c., Head Wrightson Machine Company, Ltd.; 
electric cables, Henley’s (W. T.) Telegraph Works Com- 
pany, Ltd.; electric motors, &c., Laurence Scott and 
Electromotors, Ltd.; conveyors, New Conveyor Com- 
pany, Ltd.; and Pantin, W. and C., Ltd.; anneal- 
ing furnace, Priest Furnaces, Ltd.; hot mills, &c., 
W. H. A. Robertson and Co., Ltd.; building steelwork, 
Redpath Brown and Co., Ltd.; electric melting furnaces, 
Siemens Schuckert (Great Britain), Ltd.; spools, South 
Durham Steel and Iron Company, Ltd.; cranes, &c., 
Wellman Smith Owen Engineering Corporation, Ltd.; 
electric control gear, Watford Elec. and Manufacturing 
Company, Ltd. 





PERA Electrical Equipment 


Manufacturers’ Advisory Panel 


THE first meeting of the Production Engi-° 
neering Research Association’s electrical equip- 
ment manufacturers’ advisory panel was 
recently held at the Melton Mowbray head- 
quarters of the Association. At this meeting 
proposals for increasing productivity in the 
electrical industry were discussed by repre- 
sentatives of leading electrical equipment manu- 
facturers. In the course of this meeting many 
long-standing production problems peculiar 
to the electrical industry were raised and it 
was recommended that PERA should under- 
take research into these subjects. 

It was pointed out that one big problem 
was the economic production of high silicon 
steel stampings, in which the life at present 
obtained from blanking tools was far too short. 
Authoritative test data were also required by 
industry on the performance of rolling bearings 
under varying conditions. Amongst other 
things the panel asked PERA to investigate 
the machinability of such materials as boron 
copper and the recently developed permanent 
magnet alloys. Difficulties were being encoun- 
tered in machining copper because manu- 
facturers did not know the best cutting speeds, 
feeds, cutting tool materials, cutting angles, 
&ce. The machining of plastics and other 
insulating materials also required investigation. 

With regard to impact extrusion and powder 
metallurgy, rapid advances were being made 
overseas in these techniques and prompt action 
should be taken to prevent this country falling 
behind. 

The polishing of complicated mould cavities 
was at present a slow and laborious operation 
requiring skilled specialists and it was asked 
if this work could be simplified and speeded 
up. Another problem stated to require inves- 
tigation was the distortion of plastic moulds 
during heat treatment. 
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A Mixed Traffic Diesel-Electric 


Locomotive, 


E are now able to give fuller details and 
reproduce some photographs of the new 
mixed traffic diesel-electric locomotive for 
British Railways, which was briefly mentioned 
in our “‘ Seven Day Journal ” last week. 
This locomotive will be used for secondary 


No. 10,800 


care had to be taken to ensure that the weight 
of all parts was as small as possible. 

The frame is a completely fabricated struc- 
ture, and was designed to have a built-in camber 
to allow for deflection, which would take place 
equipment 


when the was mounted. The 
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The dimension between the main frames wag 
fixed in order to provide suitable bases for th, 
diesel 


sub-frame carrying the engine and 
generator, and at the same time to suit the 
air inlets on the traction motors. \ arriage 
type bogie centres carry the weight of the 
body and superstructure, the usual ubbing 


pads being attached to the underside of the 
frame. These pads are fitted with a» initia) 
clearance to the mating members on the bogie 
bolster, which rests on coil springs ind hag 
tin free side swing before coming in contac 
with rubber buffers. 

A sealing plate running the full lengt?, of the 





purposes, such as branch line operation and 
local train services, and it has been built to 
the designs of Mr. H. G. Ivatt, Chief Mecha- 
nical Engineer of the L.M.R., at the works of 
the North British Locomotive Company, Ltd. 
The new unit, No. 10,800, can be seen in 
one of the photographs reproduced herewith. 

The mechanical structure of the locomotive 
was made by the North British Locomotive 
Company, Ltd., and the British Thomson- 
Houston Company, Ltd., supplied the power 
equipment, the generator, traction motors 
and control apparatus. The latter company 
was also responsible for designing the charac- 
teristics of the power equipment to suit the 
varied duties for which the locomotive is 
intended. 

As can be seen in the illustrations, the new 
locomotive is of double-bogie design; it 
has a nose-suspended motor mounted on each 
axle and drives through single reduction 
gearing. The general lay-out of the power 
equipment is similar to the standard 350 h.p. 
diesel-electric shunting locomotives, which have 
been in successful operation for a number of 
years. 

The locomotive, which weighs just under 
70 tons in full working order, has a maximum 
design speed of 70 m.p.h. It has a maximum 
tractive effort of 34,500 Ib, with a continuous 
rating of 18,800 lb at 12-3 m.p.h., the wheel 
diameter being 3ft 6in. 

The power unit is a Davey Paxman sixteen- 
cylinder, four-stroke, oil engine, rated at 
827 b.h.p. at 1250 r.p.m., coupled to a B.T.H. 
six-pole, 800kW generator having a continuous 
current rating of 1600A at 326V. 


MECHANICAL STRUCTURE 
In designing the locomotive the overall 


length (41ft 103in) was kept down to a mini- 
mum and due to restrictions on axle weight 


DIESEL -ELECTRIC LOCOMOTIVE No. 10,800 


longitudinal frame members are “I ”’ section, 
braced by suitable cross stretchers, and have 
cantilever brackets to support the superstruc- 
ture and platforms. Standard side buffers and 


locomotive forms a smooth floor on which 
the equipment is built. At suitable points 
sumps are provided to drain off any oil or 
water which may collect on the sealing plate ; 





ENGINE AND ELECTRICAL 


draw gear are fitted at each end of the loco- 
motive, together with connections for carriage 
warming and the vacuum train pipe. Jumper 
sockets are also provided at each end to allow 
multiple-unit operation and remote control of 
the locomotive if this should be required at 
some future time. 


EQUIPMENT 


this arrangement prevents oil or water 
dropping on to the bogies and the equipment 
below the platform. 


BoatEs, SUPERSTRUCTURE, &C. 


The four-wheeled bogies (to be seen in one 
of the illustrations on this page) are built up 
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fom fabricated assemblies riveted together. 
Sandwich-type side frames are fitted with 
manganese liners to the axlebox faces. On 
sacb bogie @ spring beam supports the bolster 
through coil springs. Tension bolts transfer 
the weight from the spring beam to the bogie 
frames and on through two double cantilever 

rings, the centre portions of which are 
rigidly fixed to the underside of the bogie 
frame, to beams resting on the roller-bearing 
axleboxes. Coil springs are provided at the 
ends of these beams to act as shock absorbers. 
The weight of the superstructure and equip- 
ment is carried by the centre pivot on the 
polster, but side rubbing plates are also pro- 
vided. Sand boxes are fitted at each corner 
of the bogie and the outside face of each wheel 
is sanded by compressed air sand ejectors. 

The bogies are fitted with ‘‘ Skefco ” roller- 
pearing axleboxes and each carries two nose- 
suspended traction motors. Incorporated in 
the nose suspension are bonded rubber elements, 
which are set at an angle in order to provide 
side control of the mass of the traction motor, 
in addition to taking care of the torque reaction. 
At the opposite end of each motor carcase 





POWER BOGIE 


other bonded rubber elements are fitted between 
the motor and the bogie frame. This arrange- 
ment is designed to eliminate the wear experi- 
enced on the side faces with the vsual nose- 
bung traction motor arrangement. All the 
rubber elements used on the bogie gear were 
supplied by Metalastik, Ltd. 

Fully compensated brake. gear with two 
brake blocks operate on each bogie wheel. 
The blocks can be removed by simply knocking 
up the keys which hold them to the brake shoes. 
Slack adjusters between the vacuum cylinders 
and the brake rigging on the bogies are fitted to 
take up brake block wear and means of further 
adjustment is provided on each bogie to cover 
the conditions which will arise when the tyres 
wear down below standard. 

These brake fittings and slack adjusters were 
supplied by Gresham and Craven, Ltd. Two 
2%4in vacuum-brake cylinders are fitted and the 
brakes can also be applied by a hand-wheel 
in the driver’s cab. 

As it was decided to operate this locomotive 
from a single cab, the engine housing was 
arranged to follow closely the overall dimen- 
sions of the engine, thus allowing a maximum 
width of lookout from the driver’s cab window 
when working the locomotive with the radiator 
leading. The engine housing has doors in the 
roof and on the sides, which give full access 
to the equipment. 

The main and service fuel tanks, with a 
total capacity of 330 gallons, are situated at 
the radiator end of the locomotive. Prominent 
tank contents gauges are fitted and the reading 
for the service tank is reproduced on a dial 
in the engine cab. Filling cocks and drain 
cocks to suit the standard L.M.R. ground-filling 
arrangements are fitted, together with a coup- 
ling for compressed air, which can be used for 
power filling at depots. 

It was specified in the design that it should 
be possible to drive the locomotive in each 
direction from either side of the cab. In order 
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to obtain the most satisfactory arrangement, 
a “‘mock-up ” of the cab was made at Derby 
and the lay-out of the control handles and 
sliding seats for the driver. together with the 
position of the windows, was decided on in 
advance. Above the control desk in the cab 
is the deadman’s emergency valve and pas- 
senger/freight throwc ver cock controlling this 
gear. Compressed air reservoirs are suspended 
from the roof of the cab. A sliding ventilator 
is provided in the roof and access doors lead 
into the cab from the rear platform on each 
side of the locomotive. 

A door in the rear of the cab gives access 
to the boiler compartment, which houses a 
Clarkson vertical boiler with Laidlaw Drew 
automatic burner equipment. The fuel tank 
for the burner is mounted above water tanks, 
which form each side of this compartment ; 
and the extreme end of the compartment is 
covered by a removable plate for access to the 
boiler for washing out purposes or its complete 
removal for examination. The arrangements for 
fuel fillmg and draining at the rear end of 
the locomotive for the carriage warming boiler 
are similar to those at the front end. 


Balanced doors are provided on the water 
tanks for filling from water cranes. 

The electric lighting provided includes code 
lights at each end of the locomotive. These 
lights sre controlled by a master switch in 
the cab, each lamp having its own individual 
operating switch. Batteries are fitted in boxes 
slung below the platform with suitable access 
doors. 

DrrsEL ENGINE 

The sixteen-cylinder RPXHL/II vee-type 
diesel engine is one of the standard traction 
production range manufactured by Davey, 
Paxman and Co., Ltd., of Colchester. In 
many respects this engine is similar to the 
twelve-cylinder model which the company has 
been building over the last fifteen years in large 
quantities. This engine develops 827 b.h.p. at 
1250 r.p.m., with a b.m.e.p. of 110 Ib per square 
inch and @ mean piston speed of 1615ft per 
min. It has a bore of 7in and stroke of 7#in, 
compression pressure of 850 lb per square inch 
and fuel injection pressure of 1800 lb per square 
inch. 

The engine crankcase comprises a simple, 
rigid casting, carrying the underslung crank- 
shaft, the main bearing housings of which 
are located against side thrust by deep fitting 
faces. In addition to the usual main bearing 
retaining studs, the housings are further 
secured by transverse tie rods passing hori- 
zontally through them to the outside of the 
crankcase. Through doors in the crankcase 
the pistons and connecting-rods are readily 
removable without necessity for draining the 
cooling system and disturbing cylinder heads 
and valve gear. The crankcase casting is 
extended at each side to form beurers suitable 
for mounting the engine on a power unit 
underhed. 

Each of the close-grain cast iron cylinder 
blocks, carries four bores with replaceable dry 
liners of cast iron with chromium plated bores. 
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Each single-unit cylinder head of close-grained 
iron carries large diameter inlet and exhaust 
valves. The totally enclosed valve rocker gear 
on the upper face of the cylinder heads is press- 
ure lubricated. All of the cylinder heads are of 
identical design and are interchangeable. 

The C.A.V. monoblock fuel pumps of the 
engine, each have eight elements and are 
mounted upon the top of the cambox, being 
gear driven from the camshaft. The engine 
has a gear type fuel feed pump designed to 
give a positive supply of fuel under pressure 
in the gallery of the injection pumps irrespec- 
tive of the location of the fuel oil tank. The 
single hole pintle type spring-loaded injectors 
are readily accessible and can be removed 
without disturbing cooling water joints. 

The camshaft is made up of two separate 
halves and is located in a detachable cambox 
secured to the crankcase in the vee formed 
between the cylinder blocks. The cams run 
in an oil bath and operate rocker fulcrum 
levers. The camshaft is chain-driven at the 
drive end of the engine. 

The cast in aluminium alloy heat-treated 
pistons each have five rings of high-grade 





TRACTION MOTOR 


cast iron, three pressure and two oil control. 
One scraper ring is housed above the gudgeon- 
pin and the other below. 

The engine connecting-rods are heat-treated 
carbon steel forgings, machined all over and 
accurately matched for weight and balance. 
In a blade and fork large-end bearing a block 
attached to the forked rod houses the copper- 
lead internal bearing, provided with a chro- 
mium-plated external surface for the loose 
shell blade rod bearing. 

The ‘ Nitralloy”” hardened crankshaft of 
the engine is carried in ten main bearings, and 
an outer bearing is situated at the drive end of 
the engine to give additional support, the cam- 
shaft drive chain sprocket being fitted between 
this and the wide thrust bearing. All main 
bearings are steel shells lined with copper lead, 
the shells being lead-plated befure final assembly 
in common with the large-end bearings. 

The forced lubrication throughout the engine 
is supplied by engine-driven pumps located 
in the sump. Oil distribution to the bearings 
is via a relief valve, set at 70lb per square 
inch, a large capacity filter and a distribution 
valve. A second oil pump, located in the sump 
and similar to the main pressure pump, is 
employed for cooling circulation purposes. 

Twin Buch exhaust gas turbo-chargers 
are fitted. Exhaust piping connects with two 
turbine inlet ports of each charger, the outlets 
being ducted straight up through the roof of 
the locomotive. The air inlets are fed through 
filters. Air delivery from the compressor 
volutes is by trunking to the engine inlet 
manifolds. 

The engine is fitted with a standard Paxman 
hydraulic governor modified to incorporate a 
load control servo valve, which is actuated by 
fuel bar and speed regulating lever. The valve 
controls the flow of engine lubricating oil to and 
from a vane type oil motor, which actuates a 
rheostat in the field of the main generator 
exciter. Electro-pneumatic speed control is 
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provided by four cylinders grouped round a 
central stem, to the top of which is attached 
the speeder lever. The compressed air supply 
to the cylinders is controlled by solenvid 
operated valves and five separate speed 
settings are obtainable. 

As can be seen in one of the illustrations, 
the engine and generator are mounted together 
on a fabricated steel underbed, which is sup- 
ported at four points on the locomotive frame. 
Each side member of the underbed is of deep 
box section and these members are tied at the 
front by a third fabricated member and at the 
rear through the main generator frame. 

The engine auxiliaries, comprising the radia- 
tor fan, fuel transfer pump, and overspeed cut- 
out, are driven through a small auxiliary gear- 
box. A centrifugal clutch is incorporated in 
the drive between engine and gearbox, which 
takes up solid drive just below idling speed. 
A belt drive to the exhauster is provided on 
the input coupling to the gearbox. The 
fuel transfer pump, which feeds fuel from the 
main to the service tank, together with the 
overspeed cut-out, is mounted directly. on the 
auxiliary gearbox. The radiator is built up of 
vertical side panels with elements for oil and 
water. 

The engine instruments are mounted on two 
panels in the driving compariment. On the 
right-hand panel are two Negretti and Zambra 
exhaust thermometers indicating gas tempera- 
ture at outlet from the turbo-chargers. The 
left-hand panel is fitted with tachometer indi- 
cator, lubricating oil pressure gauge, lubricat- 
ing oil thermometer, cooling water. thermo- 
meter and fuel supply pressure gauge. 


THE GENERATOR 


The generator unit comprises three mechines, 
an 800kW main generator with a continuous 
current rating of 1600A at 326V, a differential 
exciter and an auxiliary generator. 

The single-bearing, six-pole separately-excited 
self-ventilated main generator is direcily 
coupled to the diesel engine and mounted 
upon an extension of the fabricated underbed. 
To ensure torsional rigidity and freedom frum 
the effects of cyclic variation of torque, the 
generator armature is built up on a fabricated 
cylinder, the drive being taken on the full 
diameter of the cylinder, a pressed-in stub 
shaft being provided at the bearing end. 

The auxiliary generator, mounted above the 
main generator, is a separetely-excited, con- 
stant-vultage machine. It is chain-driven 
from the main generator and is mounted upon 
@ platfurm, which can be adjusted for chain 
tensioning. 

The exciter has separate and differential 
series excitation, and is belt-driven from the 
auxiliary generator and mounted upon the 
same platfurm. 

The combined generator-exciter unit is a 
three-winding set ; the exciter has a differential 
series winding, which carries the main traction 
current, and also a separately excited winding, 
which is externally contrulled both by the 
driver’s controller and the automatic load 
control. Due to the low value of excitation 
current in this small machine, small control 
devices can be employed. 

The shape of the characteristic is the usual 
drooping curve, the excitation being propor- 
tioned so that there is a definite maximum 
limit to the current, which can be delivered to 
the traction circuit at standstill; at that 
point therefore the demand on the engine is 
less than its rated output. The section of the 
characteristic which intersects the constazt 
horsepower curve of the engine is artificially 
controlled, to prevent overloading by varying 
the separate excitation of the exciter by means 
of a hydraulically operated rheostat. 

This device consists of a rotary valve mounted 
on the engine governor, comprising two ccn- 
centric moving members, provided with ports, 
in a cylindriial casing; the inner member 
(stem) is linked to the engine fuel regulatr 

and the outer member (sleeve) to the engine 
speed control lever, the position of which is 
fixed by the driver’s controller. Four any 
controller setting a change in external load 
causes the engine governor to change its posi- 
tion, rotating the stem out of its neutral 
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position and uncovering either the pressure or 
exhaust port, and causing the hydraulic motor 
driving the field rheostat to rutate in the direc- 
tion necessary to adjust the electrical load 
until it is equal to the rated engine output. 
The electrical characteristic is thus identified 
with the engine horsepower curve over the 
portion where they would normally intersect, 
which makes evaliandinen of the engine an 
impossiblity. 
Drivinc ContTROLS 


The engine speed is controlled by contacts 
on the driver’s controller. These contacts 
operate electro-pnewmatic valves, which control 
four pneumatic pistons, acting upon the engine 
governor spring, giving four fixed engine speeds 
above idling. The engine is stopped by inter- 
rupting the lubricating oil supply to the 
governor. 

Normally the engine is started by motoring 
the main generator from a battery of fifty-four 
cells ; the generator is provided with a series- 
starting field winding for this purpose. 

A push button for starting is provided on the 
driver’s control desk ; this first starts a motor- 
driven lubricating oil pump, which admits oil 





DRIVER'S CONTROL DESK 


under pressure to the engine lubricating system 
and to the governor servo-motor. When the 
requisite pressure has been reached, the circuit 
to the starting contactors is completed by an 
oil-pressure operated switch and the generator is 
conneted to the battery. It is impossible, 
therefore, to start the engine until the oil 
pressure is sufficient to lubricate the bearings. 
When the engine fires, the fuel regulator is 
withdrawn from the maximum fuel position 
by the governor, and the starting circuit is 
opened by a potential relay when the auxiliary 
generator voltage reaches a predetermined 
value. Provision is also made, by means of a 
switch on the main control unit, for employ- 
ing the traction motors as generators to supply 
power for motoring the main generator in 
the event of the battery having been discharged 
to such an extent that it cannot perform this 
function. 

Warning against loss of oil pressure and 
excessive water temperature is provided by 
means of lamps in the driver’s cab. The engine 
is stopped by de-energising an electro-magnetic 
valve in the lubricating oi: supply pipe 
to the governor, the valve being held open to 
permit the engine to run. 

The control apparatus is divided into two 
main units, namely, a framework carrying the 
majority of the remotely controlled devices 
housed in the generator compartment; and 
a driver’s control desk (as illustrated) housing 
the master controller, field control apparatus, 
circuit fuses, alarms and meters. 

The compartment under the locomotive 
bonnet, which contains the main control unit, 
is sealed off from the engine cumpartment by a 
transverse bulkhead, and air is admitted through 
panel filters mounted in the bonnet doors. 
These doors are mechanically locked by a key 
which is trapped in the control desk, so that it 
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can be removed and the doors opened only 
when the electrical circuits are open. , 

Control of the main traction circuit jg by 
means of an electro-pneumatic reverser ang , 
single electro-pneumatic contactor e ntro}]jj 
the four traction motors, which are connected 
permanently in parallel. Contactors for weg,. 
ening traction motor fields are provided and 
are automatically controlled by a potentia 
relay. Cut-out switches are provided by mean, 
of which any traction motor can be disogn. 
nected; auxiliary contacts in the switche 
ensure that power supplied to the r maining 
motors is limited to a safe value. 

The driver’s control desk embodies « magte 
controller giving seven locomotive power 
notches and an idling notch, a combined reverse 
and engine control switch, a “ vernicr” gop, 
troller for fine control of speed during shunting 
operations, and a vacuum brake valve. Thy 
function of the master controller is to vay 
the main generator voltage by successive step, 
interspersed, of exciter field and engine speq 
control. 

All the controls and instruments are dup. 
cated to provide a driving position at eag) 
side of the cab, and are crossed so that each 
control is always performed with the same 
hand; a “dead man” pedal is provided jp 
each driving position. 

Resiliently mounted on top of the desk 
is an instrument and alarm cabinet, the front 
panel of which accommodates the master 
control switch, switches for instrument pane! 
lighting, push buttons for engine starting and 
alarm light testing, and three coloured alarm 
lights. These lights indicate wheel lip, 
excessive generator temperature, and a general 
alarm. The first two indicate the necessity to 
reduce loading temporarily ; the third is ampli- 
fied by an illuminated panel mounted above 
the desk, which has indicators for a number of 
failures in the power equipment. These indica. 
tions necessitate cautious operation by the 
driver, but do not take control out of his hands 
except in the case of engine overspeed and 
excessively low lubricating oil pressure, both 
of which stop the engine; and failure of an 
engine supercharger, which will automatically 
limit the speed and output of the engine. 
An emergency panel in the cab carries a com- 
munication bell and push button, emergency 
engine stop push button apd switches for 
marker and locomotive lights. 

The four motors are forced ventilated, ‘series- 
wound units (page 491) driving through 
single-reduction gearing. Flexible suspension 
of the nose is in the form of oil-proof rubber 
blocks bonded between steel plates so arranged 
that the rubber is partly in shear and partly 
in compression. An arm, fitted on the axle 
side of the motor frame, is held between resi- 
lient rubber blocks mounted on the bogie 
side frames; this device limits movement o/ 
the mass of the motor relative to the bogie, 
and aims to improve riding and reduce flange 
wear. The gear wheels are of resilient con- 
struction and consist of a hub and toothed rim 
connected through Silentbloc bushes, which 
cushion mechanical shocks due to accelerating 
forces and track irregularities. 

The lead-acid battery for starting duty is 
charged continuously at constant potential 
from an auxiliary generator, the terminal 
voltage of which is maintained constant at all 
engine speeds by a carbon-pile field regulator ; 
a reverse-current relay is connected in the 
battery-charging circuit and a centre zero 
ammeter is provided in the cab. 

Two exhausters are provided for operation 
of locomotive and train brakes. One is 4 
reciprocating machine, belt driven from the 
radiator fan gearbox, which is directly coupled 
to the engine; this exhauster continuously 
maintains vacuum in the train pipe. The 
second exhauster is a rotary machine driven 
by a motor, which is controlled by contacts 
in the driver’s brake valve so that it is started 
only when the valve is moved to “ off” and 
shut down in the “ run” positions ; it is used 
only to assist during the release of brakes 
after a full application. 

A motor-driven compressor is provided to 
give a supply of compressed air for operetion 
of pneumatic control devices, sanders, horn, &c. 
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HE autumn general meeting of the [ron 
To Steel Institute was held at 4, 
Grosvenor Gardens, London, 8.W.1, on 
Wednesday and Thursday, November 15th 
and 16th. In the absence of the President, 
Mr. J. R. Menzies-Wilson, the chair was 
taken at the morning session on Wednesday 
by Dr. CG. H. Desch, F.R.S., who referred 
with regret to the deaths of Colonel Sir W. 
Charles Wright (Past-President) on August 
1sth, and Sir Edward George (Hon. Vice- 
President) on October 25th, both of whom had 
done excellent work for the Institute. 

It was announced that the Sir Robert 
Hadfield Medal for 1951 had been awarded 
to Mr. William Barr, of Colvilles, Ltd., and 
that the Council had nominated Dr. C. H. 
Desch, F.R.S., as an honorary member. 
Dr. Desch has been a member of the Institute 
for thirty-seven years, has served on the 
Council for twenty-six years, is a Past- 
President and a Bessemer Medallist. It 
was also stated that the Council had accepted 
an invitation from the Austrian Institute to 
hold a special meeting in that country next 
September. The headquarters will be at 
Graz, and it is proposed that there should be 
two parties, one leaving London on Sept- 
ember 5th and the other on September 9th, 
the return journeys being made on September 
17th and 19th respectively. The Institute 
of Metals will be holding a meeting in Venice 
on September 16th next year, and the meme 
bers of the two Institutes will be given an 
opportunity to join each other and take 
part in the two meetings. 

The symposium on high-temperature steels 
and alloys for gas turbines which was post- 
poned from October 18th and 19th is now to 
be held on February 21 and 22, 1951, and it 
is hoped that the fifth Hatfield Memorial 
Lecture will be given by Sir Frank Whittle 
on the evening prior to the opening of the 
symposium. 

As next year’s annual general meeting on 
May 30th and 3lst will coincide with the 
Festival of Britain, the Council hopes to 
arrange @ programme of mixed papers dealing 
largely with blast-furnace practice in this 
country and America, as well as with metal- 
lurgical subjects. The Council has nominated 
Mr. Richard Mather as President for next 
ear. 

. The presentation and discussion of papers 
was then proceeded with. The first papers 
were: “The Thermodynamic Background 
of Iron and Steel-Making Processes: II— 
Deoxidation,” by F. D. Richardson, and 
“Studies in the Deoxidation of [ron: 
Deoxidation by Aluminium,” by H. A. 
Sloman and E. L. Evans. 


DEOXIDATION 
By F. D. Ricnarpson 
Synopsis 

An understanding of the physical chemistry of the 
removal of oxygen from steel must rest on a knowledge 
of the chemistry of oxygen and of alloying elements in 
liquid and solid iron. This knowledge must be based 
not only on studies of these elements dissolved separately 
in iron, but also on studies of the manner in which the 
oxygen and the otoring, elements infl the ch 
behaviour of each other when in solution together. 
The nature of the deoxidation products and the type of 
solid or liquid solution which may be formed between 
them are also very important. The first part of this 
paper deals in a general way with the chemistry of 
deoxidation, whilst the second deals specifically with 
deoxidation by particular elements. 


DEOXIDATION BY ALUMINIUM 


By H. A. Stoman, M.A., F.R.LC., F.I.M., and E. L. 
Evans, B.Sc. 


Synopsis 
The paper describes the preparation, microscopical 
examination, and analysis of a series of nineteen ingots 
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Steel Institute 
I 


made by adding quantities of iron oxide and aluminium 
to 300-500g melts of pure iron, in vacuo. Results 
reported include the total oxygen contents obtained by 
the vacuum fusion method, aluminium contents, and 
the chemical and X-ray analyses of the non-metallic 
residues ,of alcoholic iodine extracti The incl 
consist mainly of a-alumina when aluminium is in 
stoichiometric excess of the oxygen. Where it is not in 
excess, inclusions also contain hercynite, FeQ.A!,0,, 
and sometimes magnetite, Fe,0,. Where oxygen is in 
large excess, hercynite occurs mainly as dark idiomorphic 
particles within the spherical wistite inclusions. An 
explanation of the analytical and microscopical evidence 
is postulated in the light of known Faye and equi- 
librium relationships in the Fe-Al—-O system. The 
difficulty of determining the equilibrium constant of 
the deoxidation reaction 2Al+3FeO=3Fe+Al,O, is 
discussed briefly, and in an appendix known data are 
used to derive a value given by log K=—49,900/T 
+14-243-0. 








Discussion 

Sir Charles Goodeve (British Iron and 
Steel Federation) said the two papers pro- 
vided some excellent quantitative information 
on the subject of deoxidation, which probably 
some people thought was becoming more and 
more complex. The paper by Dr. Richardson 
showed gaps in our quantitative knowledge 
about oxygen in solid metals. The experi- 
mental technique was very difficult and this 
paper, together with others, indicated that 
knowledge of one of the best deoxidisers, 
viz., aluminium, was in a state of great con- 
fusion and obscurity. Dr. Richardson had 
stated that chromium, aluminium, boron, 
&c., lowered the activity of oxygen, but was 
it not always the case that if one element 
lowered the activity of another, they did it 
mutually, i.e., the one lowered .the activity 
of the other? Sir Charles added that he 
did not know of any exception to that rule, 
but if one was in excess then the effect could 
be neglected. That was rather fundamental 
to the approach which Dr. Richardson 
made, that the atom was surrounded first 
by Fe, and that when chromium or aluminium 
was put in there was a preferential clustering 
effect of the aluminium round the oxygen. 

The paper, by Sloman and _ Evans, 
was an important study of the products 
formed in deoxidation, what was their 
physical nature and how were they formed. 
Clearly, here, the object of deoxidation was 
as a cleanser and to produce something which 
would come out quickly and separate 
quickly. In other systems we knew a great 
deal about the phenomena of nucleation 
and crystal growth, but did we know any- 
thing about it in this particular case? For 
example, did we have sufficient information 
to be able to calculate the rate of rise in a 
liquid metal of the particles of, say, FeO 
with a spinel central core? It was known 
from other directions that alumina itself 
had a tendency to form gel-like structures 
consisting of long chain particles with 
crystals forming a spongy structure, and it 
was not surprising to hear that similar things 
had been found in some of the ingots men- 
tioned in the paper. It seemed that there 
was @ really practical target to get rid of 
these cluster formations and make them into 
proper crystals which would separate out. 

Reference was made in Dr. Richardson’s 
paper to metastability of chromic acid. This 
was something which should be cleared up 
in the metallurgical world. Was it possible 
to get these metastable systems to stay there 
at these high temperatures in liquid steel ? 
Perhaps the answer might be found from 
kinetic studies, but unless it was found out 
whether these metastable things could stay 
there, investigators would always use meta- 
stability as an escape to explain something 
which otherwise might be due to experi- 
mental error. 
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Dr. O. Kubaschewski (National Physical 
Laboratory) observed that rapid progress 
was being made at the present time in the 
study of the physical chemistry of metal- 
lurgical processes, and although that develop- 
ment was apparently watched by industrial 
metallurgists with mixed feelings it would 
eventually get practical metallurgy under 
control. The gap between practice and 
theory was mainly due to the fact that the 
reactions involved in process metallurgy 
were much more complex than those so far 
treated theoretically, by thermochemistry, 
for instance. It was essential, however, to 
clarify the fundamental conditions fully 
before this knowledge could be applied to the 
more complex reactions. Dr. Richardson 
was one of the most active investigators in 
thermochemical research and he should be 
encouraged to go on following the various 
lines he had taken. In the present state of 
knowledge it was quite natural that any 
paper published in this field would be subject 
to criticism, but this was likely to prove of 
great mutual benefit. One general point, 
Dr. Kubaschewski thought, should be made 
clear. A mass action constant of a slag 
metal system could be calculated from the 
activities of the elements dissolved in a 
metal at concentrations of approximately 
1 per cent by weight, and the free energy 
of the formation of the slag. This would bea 
true equilibrium constant so long as three 
conditions were fulfilled. These were that 
(1) the fundamental data involved were 
accurately known; (2) the mutual inter- 
action of the dissolved substances was known 
quantitatively, and (3) Henry’s law was 
strictly valid for the dissolved elements 
between 0 and 1 per cent by weight. With 
regard to the first, we were now after an 
effort of almost 100 years, in possession of 
quite reliable data for many oxides and other 
metal compounds.. More work, however, 
would have to be dedicated to the thermo- 
chemistry of double oxides, e.g., spinels 
and other slag compounds. Most of the 
information on iron alloys came from the 
laboratories of Professors Chipman and 
Oelsen, but far more data were required. 
Numerical information on the change of 
activity in iron was also inadequate at pre- 
sent. If accurate thermochemical data were 
available and the mutual effect on activities 
was taken into consideration, the application 
of calculation to equilibria depended on the 
validity of Henry’s law, which was assumed 
to hold up to 1 per cent by weight. For- 
tunately, this was approximately correct for 
ferrous oxide in liquid iron. Those not so 
familiar as Dr. Richardson with the present 
subject might suspect that almost anything 
could be proved by thermochemical calcula- 
tions, but they should be indulgent and 
remember that we were at the beginning of 
the application of thermochemistry to metal- 
lurgical problems. 

Dr. R. V. Riley (Staveley Iron and 
Chemical Company, Ltd.), who confined his . 
remarks to the paper by Sloman and Evans, 
said the most important criticism was con- 
nected with the melting of the steel in an 
alumina crucible in the manner described 
in the paper. The results rather suggested 
that equilibrium was never obtained because 
aluminium in some way was reduced from 
the crucible and continued to dissolve 
in the steel. Although this appeared on the 
face of it to be a criticism, it need not be so, 
because in some work he had been connected 
with on cast iron, it had been found that 
inclusions had a habit of being moved to the 
side of the crucible. That appeared to have a 
general application not only for alumina 
particles, but for other particles which were 
solid or semi-solid in the molten metal. 
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Dr. A. J. E. Welch (Imperial College of 
Science), commenting on the reference in 
Dr. Richardson’s paper to the possibility of 
oxygen being surrounded by perhaps six 
iron atoms in the melt, said that side by side 
with that was the possibility of an atom of an 
alloying element, such as silicon, being 
similarly surrounded by six or some appro- 
priate number of iron atoms. There had been 
a tendency often to regard the behaviour of 
reactions in such solutions in terms of certain 
lower oxides—in this case, for example, SiO. 
That was a thermodynamic interpretation, 
and since thermodynamics from its -very 
nature was not capable of giving information 
on the structure of the system concerned, it 
was a permissible thermodynamic approach, 
but in actual fact what must be taking place 
was that the energy of the system was 
reduced by the association of silicon and 
oxygen atoms. If the two were functioning 
separately, the two sections of the solution 
could migrate independently throughout the 
mass, but on account of the reduction of 
energy which took place on the association 
of silicon and oxygen there would be a 
definite preference for silicon to associate 
itself with the oxygen in its own environment 
in that manner. A similar explanation must 
surely apply to the reduction of activity 
coefficients of the dissolved element in the 
iron melt. 

Mr. W. A. Smith (Stewarts and Lloyds, 
Ltd.) suggested that from both papers it 
was fairly obvious that there was a good 
deal of disagreement over the equilibrium 
conditions of aluminium with oxygen in 
molten iron, and his own object in speaking 
was to submit data collected on a steel plant 
during steel production which he hoped 
would help in solving this problem. 

The work was started immediately the 
members of the Gases and Non-Metallics 
Sub-Committee of B.I.S.R.A. had shown 
it was possible, by using the nephelometric 
method, measuring the oxygen as alumina, 
to obtain an oxygen figure during steel- 
making in about twenty minutes from draw- 
ing the sample. It appeared that this pro- 
vided an opportunity of exercising a similar 
degree of control over deoxidation processes 
to that at present exercised over the restric- 
tions in the open-hearth furnace. Sampling 
from the bath itself proved a relatively 
straightforward matter, using a bomb-type 
sample containing aluminium for instan- 
taneous killing. The results were consistent 
and agreed with vacuum fusion checks within 
0-003 per cent oxygen. In following the 
matter through, however, to assess the 
results of their deoxidation practice, matters 
became a little more complicated because 
during deoxidation, mainly in the ladle, 
additions were made of ferro-manganese, 
ferro-silicon and aluminium. The metal 
rising in the mould, therefore, already con- 
tained alumina from the ladle addition of 
aluminium, and two bomb samples were 
taken simultaneously, one containing no 
aluminium and one with aluminium. At 
the same time, temperature measurements 
were taken by the quick immersion couple 
and were found to lie between 1510 deg. 
and 1530 deg. Cent. The alumina in the 
two samples was measured by the nephelo- 
metric method and the difference was shown 
by residue analysis of a proportion of the 
samples by the chlorine method, to be equi- 
valent to the oxygen present in the steel 
as FeO, MnO and SiO,. That was directly 
in line with the work of the Gases and Non- 
Metallics Sub-Committee. 

Mr. Smith said it was a matter of keen dis- 
appointment that the fundamental work dis- 
cussed in the two papers had not, in his own 
case when producing low-carbon killed 
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coarse-grained steels, so far proved of any 
practical value. Whilst his firm had not been 
able to make immediate use of the valuable 
work of the Gases and Non-Metallics Sub- 
Committee and of Dr. Richardson, the posi- 
tion might be different in the production of 
rimmed or balanced steel, on the one hand, 
or controlled grain-size killed steel, on the 
other hand. It would be interesting to know 
from people engaged in those activities what 
progress had been made. 

Dr. P. Herasymenko (United Steel Com- 
panies, Ltd.) said that the data on deoxida- 
tion equilibria critically collected by Dr. 
Richardson, revealed that considerable pro- 
gress had been made in the last twenty years 
of research. By using these results, it was 
possible correctly to interpret the principal 
facts of steel-making and even make with 
confidence quantitative deductions on the 
position of deoxidation equilibria from the 
study of slag and metal compositions in 
open-hearth furnaces. He himself had 
found that the distribution of manganese 
and chromium between metal bath and slag 
in acid open-hearth furnaces followed exactly 
the same laws as were found in laboratory 
experiments (melts in silica crucibles). 
Evidently the effect of the highly oxidising 
furnace atmosphere was almost completely 
neutralised just above the slag surface by 
the reducing gas, i.e., CO, evolving from the 
boiling bath, and the slag metal equilibria 
were not disturbed to any significant extent 
by the furnace atmosphere. After giving 
and amplifying some of the data in his own 
paper, which appeared in the Institute 
Journal, Vol. 157, 1947, Dr. Herasymenko 
said he agreed with Dr. Richardson that 
Wentrup and Wieber’s data for deoxidation 
constant of aluminium must be considered for 
the present the most reliable. The recent 
results for aluminium obtained by Hilty 
and Crafts were probably too high. These 
authors reported that there was a constant 
growth of alumina inclusions in the liquid 
metal starting from the crucible walls. 
Evidently there was a diffusion gradient of 
oxygen through the porous crucible walls 
from the outside (from the refractories in 
which the alumina crucible was embedded), 
and oxygen or water vapour was not com- 
pletely eliminated by preliminary evacuation 
and by further sweeping of the furnace by 
the argon. The rotation of the metal only 
helped the migration of alumina inclusions 
to the centre where the samples for oxygen 
determination were taken. The use of 
rotating crucibles was, in this case, where 
the deoxidation products were solid, an 
unnecessary complication, and experiments 
with a stationary crucible could have been 
arranged more easily to eliminate oxygen 
from refractories. 

Mr. R. E. Lismer (United Steel Companies, 
Ltd.) said that members of the Solid Steel 
Study Group of the Gases and Non-Metallics 
Sub-Committee of B.I.8.R.A., had had an 
opportunity of studying microscopically 
samples from three of the small melts (E, 
J and N) from the series studied by Sloman 
and Evans. The samples circulated were 
representative of the three main differences 
in the treatment of the melts: ingot E, 
excess aluminium addition; ingot J, 
deficiency due to incompiete diffusion, and 
ingot H, insufficient addition. The Group 
recognised the difficulties in the microscopical 
examination, owing to the minute size of the 
inclusions, and suggested that the ingots 
should have been cooled slowly in order to 
produce larger inclusions of the reaction 
type. The segregation of alumina particles 
into massive clusters might have been caused 
by uneven initial dispersion of the alu- 
minium addition. This cluster effect was, it 
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would be remembered, a feature of the dig. 
tribution of alumina within the solid \cNajr 
ingots, which had been similarly prepared 
by adding excess aluminium to highly 
oxidised metal. 

In the case of Sloman and Evans’ inyot B 
the inclusions, mainly in segregates, co: sisted 
of dark, translucent, spheroidal particles of 
alumina, with a few spinels and ivolated 
particles of iron alumina-silicare compound. 
Some of the alumina particles were v:‘reoys 
in nature, doubtless formed as a result of 
the high heat of reaction between tlic dis. 
solved oxygen and the added aluminium. 
In inget J, the segregates also con‘ained 
slightly more defined, almost opaque. idio. 
morphic inclusions of spinel crystals of 
FeO.Al,03 composition. In addition, several 
dark, opaque idiomorphic inclusions, identi. 
fied as corundum, were present, gencrally 
dispersed at random, although some group 
formations of minute corundum pariicles 
were observed. Probably the most suitable 
method of verifying that all the particles 
were not siliceous, was to immerse the 
specimens in a strong solution of hydro. 
fluoric acid. Examination afterwards showed 
no attack on any of the general types of 
inclusions, confirming that they were pre. 
dominantly alumina. In ingot H, the pre. 
dominant inclusions consisted of FeO of 
duplex spinel crystals embedded within 
the FeO globules. Many of the globules 
were mottled and less regularly shaped, 
containing some particles which were opaque, 
and others which were clearly iron. There 
were no methods of determining whether 
any of the particles were magnetite (Fe,0,), 
nor could they be identified separately to 
the hereynite particles. Occasional larger 
angular aluminium silicate inclusions were 
evident. The duplex nature of the wiistite 
globules might be due to the outer regions 
containing a lower solid solubility of the 
Fe within the FeO. 


(7'o be continued) 








The Admiralty Salvage 


Organisation 
(By our Naval Correspondent) 


THE salvage of the submarine ‘“ Truculent ” 
in the spring of this year and, more recently, 
of the supply ship, ‘‘ Breconshire” (which 
was briefly described in THE ENGINEER, 
November 3rd, page 411), are two of the 
achievements of the Admiralty Salvage Organi- 
sation since its formation soon after the out- 
break of World War II. Prior to the war, 
salvage was entirely in the hands of com- 
mercial firms, but the large number of ships 
which were sunk by enemy action in the fair- 
ways and channels made it imperative to form 
an organisation under Admiralty direction to 
co-ordinate the salvage potential of this 
country. When formed it comprised the 
principal commercial salvage firms, who acted 
as agents and managers of civilian-manned 
vessels, and a number of vessels manned by 
naval personnel, with a shore-based staff of 
naval officers and ratings. A number of fully- 
equipped salvage bases were also established. 

By the autumn of 1946 considerable progress 
had been made with the work of clearing the 
fairways and removing the wrecks left as an 
aftermath of the war; then the organisation 
was taken over by the Director of Boom 
Defence and became an integral part of his 
department. At the same time the arrange- 
ments with the commercial firms were termi- 
nated, but a nucleus of trained personnel, 
both naval and civilian, were retained. It is 
now recognised that salvage is a defence mea- 
sure, which will always be required by a mari- 
time nation and that port clearance is an 
important factor in modern amphibious opera- 
tions. Not only must the technique of saving 
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and raising ships be studied in time of peace, 
hut the nucleus of a salvage organisation, 
capablo of expansion, must be kept in being, 
for it is impossible to improvise measures of 
this kind quickly in the event of war. 

The Admiralty’s Salvage Department is 
intended to maintain and develop the tech- 
nique of ship salvage and port clearance ; to 
render salvage assistance to any of His Majesty’s 
ships or other Government-owned vessels, 
which may become casualties, and to complete 
the outstanding harbour clearance work left 
over from the war. While the organisation is 
prepared to render salvage assistance to mer- 
chant vessels of any nationality, it will only 
do so when British commercial salvage faci- 
lities are not available. Facilities, however, 
exist for commercial firms to hire any item of 
salvage equipment which is still maintained 
by the department at widely dispersed bases 
at home and abroad. 

Since the end of 1946 the Admiralty Salvage 


London Transport 


- interesting demonstration was recently 
{\ staged at Cricklewood Garage by the engi- 
neers of London Transport to show the equip- 
ment and methods which have been developed 
for dealing with major accidents to passenger- 
carrying vehicles. For dealing with bad acci- 
dents, such as those involving an overturned 
bus, two special vehicles are used. One of these 
vehicles is a four-wheel drive lorry carrying a 
5-ton manually operated crane and equipped 
with a power driven winch. The other vehicle 
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Organisation has successfully dealt with more 
than 100 cases of salvage and wreck clearance, 
the ships concerned varying from small craft 
of 50 tons up to vessels of 12,000 tons. The 
35,000-ton floating dock sunk by enemy action 
at Malta was also refloated in three sections 
and towed to the breaking-up site. The sal- 
vaging of a large number of obsolete naval 
ships used in various target trials, including 
the refloating of H.M.S. ‘‘ Emerald,”’ has formed 
an important part of the Organisation’s acti- 
vities. 

In recent years particular attention has been 
paid to research and the development of sal- 
vage appliances and the design of equipment 
such as air-lifts, tunnelling nozzles and under- 
water cutting gear has made considerable 
progress. The use of tunnelling nozzies is of 
special interest, as it enables wires to be 
passed beneath wrecks lying in the mud and 
thus to form cradles in which they can be 
lifted. 


Recovery Vehicles 


our illustrations, is, if necessary, dragged 
across the end of a side street or at right-angles 
across the road in order that the winch lorry 
can be stationed at right angles to it, about 
10 to 15 yards away. Once the bus has been 
drawn into the required position righting 
takes only a matter of minutes. 

If the roof of the bus has not been damaged 
special hinged stretcher bars with built-in 
screw-jacks, are set diagonally between the 
cant rail on the upper side and the roof-rail 





RIGHTING AN OVERTURNED Bus 


is a 6-ton lorry fitted out as a breakdown 
tender and it carries a wide assortment of 
jacks, levers, hand» tools, tow-bars, ropes, 
ladders, &c. These special vehicles work in 
pairs and are stationed at garages situated at 
convenient points in the area served by 
London Transport. 

Although no two accidents in which buses 
are involved are alike, speedy and effective 
methods have been devised and simple equip- 
ment evolved to make possible the removal 
of damaged vehicles in the shortest possible 
time, with the special breakdown vehicles. 
In the demonstration we attended at Crickle- 
wood we were shown the procedure followed 
and the equipment used for righting an over- 
turned double-decker bus. — 

Under normal accident procedure an over- 
turned bus, such as that to be seen in one of 





on the lower side of the vehicle. The screw 
jacks are then operated to fasten the bars 
rigidly in positiori. In the case of a badly 
damaged roof a 9in by 3in plank is placed across 
the upper deck seats. Rope slings are then 
placed round the roof adjoining the stretcher 
bars and passed through the upper windows. 
The second illustration on this page shows the 
bars and slings in position and it will be 
appreciated that in a later stage when the 
weight of the vehicle is taken by the slings, 
the stretcher bars prevent the roof members 
collapsing. 

Whilst the stretcher bars and slings are 
being placed a two-piece horizontal anchor- 
bar of channel section steel is laid on the ground 
by the side of the lower set of wheels. During 
the subsequent righting operation this bar 
serves to prevent the vehicle sliding along the 
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ground. The two lengths of anchor bar are 
coupled by a fabricated shoe into which the 
foot of a long derrick pole is set. The top of 
this derrick pole is connected to the roof 
slings by chains and the eye of the winch 
lorry cable is coupled to its hook. As the cable 
is then hauled in by the’power winch the pole 
hinges on the anchor bar and, through the roof 
slings, pulls the bus to an upright position. 
To prevent excessive bounce of the bus and 
possibility of its overturning on to the opposite 
side as it is righted, a set of boards 6in high 
is placed in the position where the uppermost 
wheels will fall. Typical of the forethought 
which has been given to the procedure is 
the use of a gauge bar with which the pile 
of boards can be placed a precise distance 
from the lower wheels to receive the upper 
wheels when the bus is righted. 

In the demonstration five men working 
steadily without undue haste righted the bus 
in six minutes. The final operations of jacking 
up the vehicle for the removal of boards and 
other gear occupied only a few more minutes 








DECK WITH SLINGS AND BARS 
IN POSITION 


UPPER 


and the vehicle was then ready to be towed 
away. 

The righting of overturned vehicles, is, of 
course, only a part-time occupation for the 
recovery vebicles. Their primary function is 
to deal with normal serious road casvalties 
such as collisions or vehicles which have run 
off the road on to islands, the clearing of tram 
tracks and similar incidents. 

Four of these breakdown units are in service, 
and they are stationed at Camberwell, Crickle- 
wood, Dalston and Hammersmith garages. 
Two other units, which are now being equipped, 
are to be stationed at Merton and Tottenham 
garages. 


At.oy Strrets.—The Climax Molybdenum Com- 
pany of Europe, Ltd., 99, Pinstone Street, Sheffield, 
is now distributing a book to interested steel 
users and makers entitled ““3 Keys to Satisfac- 
tion.”’ This book was prepared by the metallurgical 
staff of the parent company, in the United States, 
for the assistance of users of engineering alloy 
steels. It is intended to be a guide to the efficient 
selection, treatment and application of alloy steels. 
The information given is written around the mater- 
ials in standard American lists of alloy steels, and 
for the convenience of readers in this country 
three lists of B.S. En alloy steels have been inserted. 


Austrian D1iESEL ENGINE PrRopuction.—The 
Jenbach works, which at present produces four- 
stroke engines of 8, 10, 15 and 20 h.p. for commercial 
purposes and a 50 h.p. two-stroke engine for marine 
purposes, plans to expand its range of engines and 
recently commenced production of miniature diesel 
locomotives. 








Magnesium-Lithium Alloys 


MAGNESIUM-LITHIUM alloys are interesting 
because the hexagonal structure of magnesium 
can be changed into the more malleable and 
ductile body-centred cubic structure by the 
addition of only just over 10 per cent of lithium. 
Some years ago, Dr. Hume-Rothery predicted 
that magnesium-lithium alloys would be soft 
and ductile, but that the addition of a third 
element for the purpose of producing precipita- 
tion-hardening should result in harder alloys, 
still ductile and lighter than magnesium. Work 
sponsored by the Mathieson Chemical Corpora- 
tion was at that time in hand and has since con- 
tinued at the Battelle Memorial Institute on 
the characteristics of the magnesium-lithium 
alloys and on ternary and quaternary alloys 
containing these elements. In this country 
work on these alloys was taken up by J. 
Stone and Co., Ltd. Magnesium-lithium alloys, 
indeed, proved to be ductile; and Dr, Hume- 
Rothery' was able to show, at last year’s 
Mining and Metallurgical Congress, a rod of 
12 per cent lithium-magnesium alloy which had 
been cast, cold-worked and tied into a knot 
without any heat-treatment. The binary 
alloys are, however, so weak that some means of 
improving their strength must be sought. 
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same treatment, but became less brittle. The 
alloys were softened by holding them at a 
temperature of 82 deg. Cent. as indicated by the 
test results shown in Table I. 

The attraction of the lithium alloys of mag- 
nesium lies in their low density combined with 
high ductility which makes them readily work- 
able. These must be sacrificed to some extent 
to gain strength. Several alloys studied by 
Busk, Leman and Casey have mechanical pro- 
perties superior to some commercial magnesium 
alloys, but their further development must 
await the solution of several difficulties, such as 
stress corrosion and the thermal instability of 
their mechanical properties. 
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Trends in Hot-Dip Galvanising 


A SPECIALIST team on hot-dip galvanising, 
formed by the Hot Dip Galvanisers’ Association, 
has visited American plants under the auspices of 
the Anglo-American Council for Productivity, 
and the opportunity was taken by two members 


TaBLeE I.—Mechanical Properties of Magnesium-Lithium Alloys Containing Zinc or Aluminium (Busk, Leman 
and 








Composition Treatment 
Lil2... ... ...| Extruded 
Li 12, Zn 3... ...| Extruded 
Li 12-5, Al 4 .| Extruded 
Li 12, Zn 10 .| Extruded 


hr., 370 deg. Cent., and water-quene 
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1 hour, 370 deg. Cent., and water-que 
Same: 16 hours, 82 deg. Cent.... ... 
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Unfortunate characteristics of the alloys in 
this connection are their poor work-hardening 
capacity and the lack of stability, during 
ageing, of the mechanical properties produced 
by heat-treatment. A very wide range of com- 
positions was investigated by J. H. Jackson and 
his fellow workers,? who concluded that the 
addition of silver was the most effective method 
of improving the work-hardening capacity and 
mechanical properties of the age-hardened 
alloys. These investigators gave as the most 
promising composition emerging from their 
tests :—Magnesium 68-5, lithium 11-5, cad- 
mium 15 and silver 5 per cent. The yield 
strength of this alloy was 19 tons per square 
inch, its elongation 8 per cent and it could be 
maintained at 65 deg. Cent. for an extended 
period without loss of strength at room tem- 
perature. It was felt, however, that alloys 
containing less expensive metals than cadmium 
or silver should be available, and work was 
taken up on magnesium-lithium alloys con- 
taining aluminium and zinc. Results, reported 
by R. 8. Busk, D. L. Leman and J. J. Casey,* 
were not very encouraging. These investigators 
examined a number of magnesium-lithium 
alloys containing aluminium or zine or both. 
They found that lithium increased the work- 
ability of all these alloys and reduced their 
extrusion pressures. The most striking property 
of the alloys containing sufficient lithium to give 
them a cubic structure was their response to 
heat-treatment at 370 deg. Cent., followed by 
water-quenching. The compressive yield 
strength of the alloy containing lithium 11-4, 
aluminium 6-3 per cent was increased by 
quenching to nearly 30 tons per square inch, but 
the alloy was very brittle in this condition and 
broke prematurely in tension at under 20 tons 
per square inch with no elongation. Magnosium- 
lithium-zinc alloys responded similarly to the 





of the team, Messrs. R. Lewis Stubbs and 
A. R. L. Chivers, to read a paper at the Semi- 
Annual Conference of the American Hot Dip 
Galvanisers’ Association on ‘‘ European Trends 
in General Galvanising.”’ 

Statistics presented in the paper show that 
the U.S.A. is by far the largest consumer of 
zine for galvanising, followed by Britain, 
Australia and Canada. The Continental coun- 
tries, with the exception of Holland, fall far 
behind, and France, where the process was 
invented, comes bottom of the list. The 
distinctive features of British and Continental 
procedure are described and the progress of 
mechanisation is referred to. The best examples 
of fully automatic plant, with controlled dipping 
times, are at the works of the Crittall Manu- 
facturing Company, and of Henry Hope and 
Sons. Both of them manufacture metal 
windows, the galvanising of which has, some- 
what surprisingly, hardly started in the U.S.A. 

The organisation of the Zinc Development 
Association’s research with the aid of various 
industrial research associations was described, 
and the scope of their work'on dross and ash 
reduction, pickling inhibitors, and fluxes was 
briefly indicated. An interesting investigation 
by the British Iron and Steel Research Associa- 
tion (published in the Journal of the Iron and 
Steel Institute, September, 1950) concerns the 
addition of aluminium to galvanising baths. 
In the presence of aluminium the zinc coating 
is separated from the steel by a layer of ternary 
alloy which has better bending properties than 
the iron-zine alloy usually formed, and so does 
not induce flaking. Even 0-10 per cent of 
aluminium in the galvanising bath may be 
sufficient to prevent the formation of the usual 
alloy layer. 

Messrs. Stubbs and Chivers’ paper concludes 
with an assessment of the future of European 
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galvanising. Much British steel stil! oes 
ungalvanised, which, in their opinion, ought 
to be dipped if capital equipment is to be made 
to yield the maximum profit. A case which 
they put forward is that of railway rollin: stock 
and permanent way accessories. Paint applied 
after hot-dip galvanising would require much 
less frequent maintenance and the life of the 
steel would be increased many times. There 
has already been a considerable extension of 
the use of galvanising in connection with 
agriculture and in the building trade. The 
Z.D.A. and its associated bodies aim at securing 
better and more efficient galvanising, a develop. 
ment which will undoubtedly lead to extension 
of the application of this form of protection. 


Fatigue Tests on Helical Springs 


In two recent papers, A. Pomp and M, 
Hempel* have dealt with the endurance under 
fluctuating stress of helical springs made from 
a carbon steel and three alloy steels. The 
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Fig. 1—Percentage Change in Endurance Limit for 
Alternations about a Mean Stress of about 35 Tons per 
Square Inch in Relation to Temperature and Surface 
Treatment 


springs were either wound cold from heat- 
treated and ground 3mm diameter wire rod 
of tensile strength 140-160kg per square 
millimetre (88-9-101-6 tons per square inch), 
or made by coiling the untreated ground wire 
into the finished spring, which was then 
heat-treated, usually to a higher hardness, 
The external diameter of the springs was 27mm, 
the free length 55mm and the total number of 
coils 63. _The composition, treatment and 
approximate hardness of ‘wire and spring are 
given in Table I (p. 497). Some springs were 
tested in this condition and others from each 
series were surface-hardened by shot-peening 
and subsequently tempered at 300 deg. Cent. 
for half an hour. The endurance tests were 
carried out at a mean stress of 50-60kg per 
square millimetre (31-7—38-1 tons per square 
inch), with an alternating stress superimposed, 
the fatigue limit being measured for an endu- 
rance of 10 million reversals. 


FatvicvE at Room . TEMPERATURE 


Two different valve-spring testing machines 
were employed—the Bosch and the Schenck— 
but the endurance limits determined in each 
machine were comparable within a small 
experimental scatter. The results as a whole 
showed a great amount of scatter, but to be 
on the safe side the minimum endurance for a 
given stress was taken to fix the Wohler line. 
The wire rod of each composition was classified 
in the first place into three different groups 
according to the seriousness of the surface 
defects present but, thanks to the grinding 
of the wire,no regular difference in endurance 





* Archiv fiir das Hisenhittenwesen, July-August, 1950, 
Vol. 21, pages 243-262 and 263-272. 
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mit was Shown by the different groups. The 
quthors state that the endurance limit was 

tically uninfluenced by the unimportant 
wrface decarburisation of the finished spring ; 
hut some Of the micrographs appear to show a 
degree of edge decarburisation which can hardly 
be regerded as unimportant and which may 
ooount for some of the scatter shown by the 
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Results at 250 deg. Cent., as at room tempera- 
ture, showed a large scatter, the most con- 
sistent values being obtained with the finally 
treated springs. 

The endurance limits of springs made from 
treated alloy steel wire were about the same at 
20 deg. and at 250 deg. Cent. Those of 
the finally treated alloy steel springs were 



























































TaBLe I—Composition, Heat-7'r t and Hardness of Springs 
— | eS ee ee 
Composition, per cent Treatment of Wire Treatment of Spring 
Ty 
Series Deg. Cent. Deg. Cent. 
| Steel Cc 8i Mn Cr V Approx. Approx. 
OH ? BH OH sy BH 
8 Cr-Si 0-60 1-69 0-31 0-51 _ 940 580 440 810 430 550 
M \Or-V 0-48 0-29 0-65 0-88 0-18 930 500 445 850 450 480 
B Mn-8i 0-61 1-71 0-65 _— 940 565 445 840 430 450 
oy 1 € 0-67 0-14 0-63 _ — 920 470 430 — —_ _ 
‘ OH, oil-hardened; TT, Tempered; BH, Brinell Hardness 
results. A few typical data are contained in slightly greater at 250 deg. than at 20 deg. 
Table II. The carbon steel springs showed a 20 per cent 


The alloy steels showed no superiority over 
catbon steel of the same tensile strength : 
all gave about the same value of the endurance 
limit. Moreover, on the basis of equal strength, 
there was no difference in endurance limit 
between the finally heat-treated springs and 
those made from heat-treated wire. Shot- 
peening, applied to springs of both methods 
of manufacture, gave a variable increase in 
endurance limit averaging about 35 per cent. 

The ‘“set”’ of the finally treated springs 
was smaller than that of springs coiled from 
heat-treated wire, but it was not affected by 
shot-peening except in some series of finally 
treated springs in which the shot-peened 
springs showed a lesser amount of set. 

Failure occurred by transverse fatigue frac- 
ture in one or two coils. The crack first formed 
sometimes extended as a fibrous fracture in 
the longitudinal direction of the wire. The 
fracture at the edge at which failure originated 
showed a flat, smooth surface or a step-like 
formation of smooth surfaces. The latter 
appearance (several fracture faces) was the 
more usual in all the springs, except in the shot- 


decrease in endurance limit at 250 deg. Cent. 
Shot-peening raised the endurance limit‘at room 
temperature of the springs made from heat- 
treated wire by from 7 to 86 per cent, but this 
beneficial effect was lost at 250 deg. Cent. 

On the other hand, the increase in endurance 
limit produced by shot-peening the finally 
treated alloy steel springs, amounting to 
from 33 to 36 per cent at 20 deg. Cent., was 
still further enhanced at 250 deg. Cent., giving 
an increase of from 39 to 51 per cent over 
the endurance limit of the non-peened springs 
at 20 deg. (Fig. 1). 

As at 20 deg., the set of springs under alter- 
nating stress at 250 deg. Cent. was independent 
of the surface treatment they had received, 
but the set of the finally treated springs was 
less than that of the springs made from heat- 
treated wire. In this region of creep at high 
temperatures set is dependent on the mag- 
nitude and duration of the imposed stress and 
the permanent deformation which may occur 
leads to a diminution in the capacity of the 
spring. Also, apart from the occurrence of 
permanent deformation but owing to the fall 


Taste Il—Fatigue Tests on Helical Springs (Pomp and Hempel) 


Stresses in Kg. per square millimetre. 
Springs numbered with Suffix A were shot-peened. 
































Springs made from heat-treated wire Heat-treated springs 
Type of | Temperature 
steel of test, Endurance Endurance 
| Deg. Cent. No. of Tensile limit 10? No. of Tensile limit 10? 
| spring strength reversals spring strength reversals 
Cr-Si 20 | 6 151-7 52-34 27-0 $13 193-3 59-84 26-5 
250 86 a 59-24 27-0 813 — 60-6+ 29-0 
20 S6A 154-8 58-94 29-0 813A 187-8 63-0+ 36-0 
250 S6A — 59-64 29-5 S13A — 63-6+40-0 
Cr-V 20 M6 156-2 52-94 22-5 M12 169-3 56-54 26-0 
250 M6 _ 59-74 24-0 M12 — 57-0+32-0 
‘4 : 
20 M6A 157-0 60-0+ 38-0 M12A 196-7 61-04 35-0 
250 M6A _ 59°64 25-0 MI12A — 61-84 36-5 
Mn-Si 20 B4 155-1 53-5421-0 B15 157-0 57-04 24-5 
250 B4 _ 60-34 23-0 B15 - 58-14 30-0 
20 B4A 155-3 60-5+ 39-0 BI5A 161-7 63-54 32-5 
250 B4A — 59-9+ 26-0 BI5A -— 65-2 + 34-0 
Cc 20 Ul 147-6 54-54 30-0 _ — —_ 
250 Ul ae 61-0+24-0 _ _ _— 
20 UIA 154-0 61-8+34-0 _ — - 
250 UIA — 61-94 24-0 _ _ _ 

















peened springs made from coiled, heat-treated 
wire. Fractures usually occurred in coils 2 
to 5; they were irregularly scattered over 
this region, though the frequency of fracture 
of the shot-peened springs was greatest in 
coils 2 and 5, and was least in 3 and 4. 


Fatigue at RAIsED TEMPERATURES 


Pomp and Hempel also carried out the same 
kind of test on the same materials at 250 deg. 
Cent. Examples are included in Table II. 





in modulus of rigidity with rise in tempera- 
ture, the power of a steel spring may be 
reduced by as much as 9 per cent at 250 deg. 
Cent. 

Although in this research a mean stress of 
50-60 kg per square millimetre was chosen, 
with a superimposed alternating stress, for 
comparison with results at room tempera- 
ture, such high stresses cannot be maintained 
by these steels at 250 deg. Cent. Pomp and 
Hempel exclude carbon steel for use at high 
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temperatures and recommend that the mean 
stress in alloy steel springs expected to operate 
at 250 deg. Cent. should not exceed 30-40kg 
per square millimetre (19-25 tons per square 
inch). 


Chromising by Chromium Fluoride 


Tr is regretted that in a reference to the new 
fluoride process of chromising (THE ENGINEER, 
September 29, 1950) it was implied that the 
source of chromium fluoride was external to 
the chrorhising container. A letter has been 
received from Dr. P. Galmiche, of the Office 
National d'Etudes et de Recherches Aéro- 
nautiques (ONERA), 3, Rue Léon Bonnot, 
Paris XVI, pointing out this mistake, the 
correction of which reduces the applicability 
of the comment, made at the conclusion of the 
article, on “‘ practical difficulties in dealing with 
hydrofluoric acid at the temperatures involved.” 

Dr. Galmiche, after remarking that a slight 
error may involve a risk of depreciating the 
ONERA process, writes : 

(1) The process is carried out in a purely 
gaseous phase. The specimens to be treated 
are placed between a cementing mixture which 
gives rise to the formation of chromium fluoride 











In the lower part of the container, cementing material 
composed of chromium powder, alumina and 
ammonium fluoride; in the upper part, chromium 
fragments. 

A—during heating. B—cooling, discharge, refilling, then 

operations continued as at A. 


Fic. 1—Apparatus Used in the ONERA Process 


and a reserve of chromium placed at the upper 
position (Fig. 1). The chromium is transferred 
by catalytic transport from the outer parts to 
the centre of the chromising chamber in which 
the specimens are placed. 

‘* (2) Specimens chromised by the ONERA 
process have the bright appearance of electro- 
lytically polished stainless steels. The treat- 
ment being carried out in the gaseous phase, 
there can be no adhesion of cementing material 
to the specimen and the resistance to corrosion 
is very high. Only this process, to our know- 
ledge, permits such a state of the surface to be 
obtained. 

** (3) The practical application of the process 
does not present any danger, the hydrofluoric 
acid being obtained by dissociation of the 
ammonium fluoride in the course of the heating ; 
besides which, the conditions for obtaining 
it are extremely economical, the process being 
carried out in a single operation and requiring 
only reagents (ammonium fluoride, chromium 
or ferrochromium, and alumina), which are 
readily available in commerce. Practical pro- 
cedure is like that of ‘ pack-carburising,’ but 
heating and cooling of the container are very 
rapid. 

‘** (4) In many instances, particularly of small 
precision specimens, the process is, in fact, 
superior to electrolytic processes in the results 
obtained and in the cost of the operation, 
which is trifling for very small specimens, for 
which the problem of obtaining an effective 
and homogeneous protection against corrosion 
and wear was practically insoluble.” 


A Patnt For ASBESTOS SHEETING.—Solignum, 
Ltd., 30, Norfolk Street, W.C.2, is now m»king a 
print known as “ Solana-Sol,” which can be used 
for direct application to asbestos shee*ing, asbestos 
pipes, lagging and similar surfaces. Th> pint is 
stated to be unaffected by alkali, reyuires no 
primer, is easy to apply and dries with a semi- 
gloss finish. 
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TECHNOLOGICAL EDUCATION 

EVER since 1945, when the Percy Com- 
mittee reported, the subject of technological 
education has been widely discussed. That 
Committee held that facilities for tech- 
nological education in this country were in 
need of extension and improvement, and it 
recommended that a number of technical 
colleges should be selected for elevation to 
the rank of colleges of technology, which 
could be equipped to develop suitable courses 
different from those that a university would 
provide. Alternative suggestions have since 


been made that, for instance, the number of 
students at universities should be largely 
increased and that those bodies should under- 
take technological education, or that all 
technological education should be concen- 
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trated in technical colleges whose equipment 
should be improved to allow them adequately 
to undertake the work. Yet within a variety 
of opinion that has included also a number of 
other, less prominent, proposals there has 
existed something approaching unanimity 


upon two points. They are that techno- 
logical courses should reach a standard 
equal in merit though different in content 
to that of university degree courses, and that 
more post-graduate courses in technology 
ought to be available. In a report, just 
published, on “‘ The Future Development of 
Higher Technological Education,” the 
National Advisory Council on Education for 
Industry and Commerce seeks to crystallise 
opinion into closer agreement as to the 
methods to be pursued in improving techno- 
logical education. That Council, which is in 
itself very widely representative, has had the 
matter under consideration for very many 
months, and preliminary drafts of its report 
were circulated to local authorities, regional 
educational boards, universities, colleges, 
&e., for comment and criticism about a 
year ago. The final draft of its report recom- 
mends, as reported in a note in our last 
issue, that a Royal College of Technology 
should be set up. The functions of that 
College would be, at first, strictly academic. 
It would encourage technical colleges to 
develop courses in technology; it would 
approve suitable courses ; it would approve 
the appointment of examiners to assist the 
colleges in setting and making their own 
examinations, and it would make awards 
to those successful in following approved 
courses. How far those recommendations, 
submitted in advance for the comments of 
so many authorities and since modified, no 
doubt, to accord with criticism received, will, 
in fact, meet with unanimous approval still 
remains to be discovered. 

One of the assumptions upon which the 
Council’s proposals for the improvement of 
technological education are based is that 
young men of talent are not likely to be 
attracted to new technological courses unless 
an award is offered for their satisfactory 
completion which is at least comparable in 
academic value to a university degree. That 
is an assumption reasonable enough. But 
it is allied, implicitly, with another that is 
more open to criticism. The awards to be 
given by the suggested Royal College will 
be wholly new. To invest them from the 
start with value everything therefore is to 
be done to raise the prestige of the College 
itself. It is to be “ Royal”; it is to grant 
not certificates or diplomas but associate- 
ship, membership and fellowship of the 
College itself ; people distinguished in public 
and academic life are to be appointed or are 
to be attracted to serve upon the “ Court ” 
and ‘‘ Council ” of the College. But the very 
need to invoke so much outward show in 
their support indicates the weakness from 
which the awards will suffer. For, in fact, 
academic awards do not attain prestige 
because they have high-sounding titles ; 
nor do they earn general esteem because the 
granting body is a “ Royal ”’ one, or because 
a department of the State desires that their 
worth should be high. The worth of an 
academic award is judged only by one 
criterion—the proved quality in after-life 
of those upon whom the award has been 
confirmed. Thus at the very outset it is 
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clear that the College will meet the difficulty 
that the value of its awards must be held to 
be speculative. In such circumstances wil] 
not the more talented amongst youny men 
entering industry prefer, at least for many 
years to come, to offer themselves fo 
courses leading to the acquisition of awards 
of better-established merit, such as degreg 
and doctorates of universities; and jf 
then those who enter for the associa‘eship 
and higher awards of the College are legs 
talented than those who seek degrees, how 
is high prestige ever to attach itself to the 
new awards ? This difficulty was, no doubt, 
foreseen. It was intended, we believe, 
that it should be met by a proposal, now 
wisely shelved, though not wholly abandoned, 
that the central awarding body be ay 
Institute, professional in character, and 
bearing a relation of peculiar prestige in 
relation to existing technological socicties, 
similar to that borne by the Royal Society 
to other scientific bodies. That was a pro. 
posal to which existing professional institu. 
tions strongly and, in our view, rightly 
objected. For in considering it the Advisory 
Council must, we think, have overlooked 
that the Royal Society enjoys its peculiar 
supremacy, not by right of its Royal founda. 
tion, but as a consequence of the high reputa- 
tion sustained by its Fellows through several 
centuries. Was it really supposed that a 
similar body for technology could be created 
suddenly by Act of Parliament ? 

There is, we suggest, another weakness 
in the Council’s proposals. The worth of 
the highest academic rewards is, in general, 
intimately related less to the reputation 
of the body that grants them than to 
that of the teaching establishment or 
the type of teaching establishment at which 
they are earned. We suggest, therefore, 
that as opposed to a plan by which an 
academic ‘‘ College’ would approve courses 
proposed to it by relatively little-known 
technical colleges, the original Percy pro- 
posals to upgrade a few technical colleges into 
colleges of technology have merit and are 
worth renewed examination. Given the 
equipment and sufficient resources to attract 
active men of high academic and industrial 
attainments to their service, a small group 
of such colleges, if selected from those 
which have already earned much local 
esteem and some national reputation, could, 
we believe, rapidly build up high academic 
prestige for the diplomas or other awards 
they might grant, and, in addition, indi- 
vidual reputations for the quality of their 
courses in particular technologies. 

If, as we expect, the Council’s present 
proposals fail to win that general approval 
for which the Ministry of Education clearly 
hopes, it will certainly be necessary to make 
a renewed attempt to develop a practical 
scheme. For our part, we suggest that the 
Council as at present constituted is not well 
fitted to develop such a scheme. It seems, 
indeed, to us, to be far too widely repre- 
sentative to act in any such capacity. A 
better scheme could, we believe, be worked 
out were the Ministry directly to approach 
bodies such as the professional institutions 
which have for very many years interested 
themselves in the encouragement of higher 
educational standards. It was,indeed, astonish- 
ing to engineers to learn—it was a point upon 
which we expressed very adverse comment 











50 


ulty 
1 to 
will 
nen 
any 
for 
tds 
‘eg 

if 
hip 
88 












Nov. 24, 1950 





jst March—that those institutions were 
not directly consulted in the formulation 
of the present proposals and were not, 
indeed, given any opportunity to comment 
upon them until the first draft of the Report 
was nearly ready for confidential circulation. 
We doubt whether, without drawing upon 
the experience of those institutions, a prac- 
ticable scheme for the improvement of 
methods of technological education can be 
devised. 


COAL STOCKS AND THE PLAN FOR COAL 


TuatT stocks of coal have not been building 
up recently as quickly as had been hoped has 
been known for many weeks. Thus the 
announcement of the deficit of 700,000 tons 
in those stocks made by Mr. Noel-Baker in 
the House last Monday can have come 
as a surprise to nobody. Yet it is disturbing 
news. The Minister announced that the 
Government had decided to reduce coal 
supplies to bunkers oversea and that it had 
instructed, the Coal Board to buy some coal 
abroad, ‘‘ as an insurance against the results 
of severe weather ” this winter. The deficit 
was accounted for by explaining that industry 
was working more double shifts and overtime, 
and that ‘‘ there are more workers and better 
industrial equipment which constantly in- 
creases the demand for power.” Including 
house coal, Mr. Noel-Baker remarked, inland 
consumption this year will be 6 million tons 
higher than in 1949, and he stressed that 
industrial demand would be still further 
augmented next year, whilst, for a number of 
reasons, but more particularly shortage of 
manpower, coal output per week was now 
tending to fall below the level of the corre- 
sponding weeks twelve months before. 

It is difficult to see any but gloomy impli- 
cations in such a statement. Yet, strangely 
enough, there is nothing gloomy about a 
document entitled ‘‘ Plan for Coal” that 
was issued last week by the National Coal 
Board. In that document all the difficulties 
that face the Board are played down. Indeed, 
engineers, who are necessarily well aware 
how rapidly the usage of power and heat in 
industry must increase if productivity is to 
be adequately lifted, will find the document 
deeply disturbing. The figures given 
by Mr. Noel-Baker in the House reveal 
that inland consumption of coal ran 
during 1950 at a rate equal to some 202 
million tons per year. Yet in its Plan the 
Board estimates inland demand for the 
period as far ahead as 1961/65 at only 
205/215 million tons! It has arrived at that 
estimate despite the assurance of the British 
Electricity Authority that under its pro- 
gramme—a programme of extension limited 
not by prospective demand, but by Govern- 
ment control of capital expenditure—an 
extra 10 million tons of coal annually will 
be needed by 1955, and at least a further 5 
million by 1960. It seems that these and 
other estimated advances in coal consump- 
tion have been set off against possible 
reductions in demand by householders and 
perhaps also by industrial consumers. Yet 
house coal consumption, still in some re- 
spects restricted, is now only 30 million tons 
per annum compared with 46 million tons 
before the war ; and, despite more plentiful 
supplies of electricity and gas and perhaps 
also of oil, improved industrial product- 
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ivity is surely more likely to lead to 
increased demands for coal, both for space 
heating and process heating in industry 
than to a decrease. It therefore seems to 
us more likely to be erroneous to assume 
a fall in such demand than to expect 
a quite substantial rise. Indeed, the impres- 
sion is created by the “ Plan” that those 
responsible for estimating the demand for 
coal have been over-influenced by a diagram 
showing the saleable output of coal since the 
‘seventies of last century. That diagram 
indicates, dramatically, a change in trend 
from a rapid increase in demand to a less 
rapid fall centred upon the period of the 
first world war. Is it possible that those who 
drew up the Plan were unable to believe that 
the falling trend between the wars could be 
reversed ? Is it for that reason that they 
seem to have proved deaf to every optimistic 
estimate and reacted only to those of a more 
pessimistic flavour ? 

Were it possible to suppose that in drawing 
up its Plan the Coal Board had deliberately 
adopted conservative estimates of demand 
in the knowledge that output could at need 
be rapidly expanded no great harm would 
have been done. In fact, however, the text 
and statistics given in the Plan reveal the 
situation to be far more serious. It is, for 
instance, remarked, “‘an upward revision 
in the assumed demand for coal fifteen 
years from now would not immediately 
affect the Plan viewed as a programme of 
action: the programme for the next few 
years is, in any case, a maximum that could 
not be expanded”! Those sentences, of 
course, refer not to output, but to capital 
expenditure upon development, and it is 
reassuring to be told that “it would be 
possible with the same programme of long- 
term investment to reach many levels of 
output.” But here, surely, the manpower 
situation affects the issue. For, given an un- 
changeable degree of development at any time, 
it must be largely through changes inthe num- 
ber of men employed that differing outputs 
can be attained. Yet, unfortunately, the Plan 
has scarcely a thing of interest to say about 
the industry’s manpower problem. It is, 
indeed, mentioned that the reduction in 
manpower in ten to fifteen years from the 
present 698,000 to the 618,000 shown in the 
Plan means a decrease of less than 1 per cent 
per year. That statement is followed by 
another that notes ominously: “This is 
much less than the current rate of manpower 
decline.” But no suggestion is offered as to 
how the present rate of decline is to be slowed. 
Instead it is suggested that the Board’s 
policy will have to be carefully co-ordinated 
with measures taken by other authorities 
to prevent unemployment, and there is a 
further statement, lamentably incongruous 
to the circumstances, that the Board “ is 
determined not to allow a return to the 
pre-war situation in which the industry was 
overmanned””! This Plan has been laid 
before the coal industry’s National Consul- 
tative Council in which all those working in 
the mines are represented, and later it will 
be submitted to the Minister of Fuel and 
Power. The Plan, as a longer term conception, 
is no doubt a good one. But engineers with 
their thoughts on the developments of the 
next decade will hope that the Minister will 
bring the Board back to earth in relation to 
immediate needs. For how does the Coal 
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Board propose to raise sufficient coal to meet 
increasing inland demands—let alone export 
orders—in the years between 1951 and 1955 
when its manpower is falling, its expenditure 
upon new and productive ventures has not 
yet had time to fructify and, as revealed by 
the Minister, its output weekly is less than 
that ruling twelve months ago ? 





Obituary 


LAWRENCE LEVY 


WE regret to record the death, on Novem- 
ber 7th, of Mr. Lawrence Levy. He was in 
his seventy-fourth year and had been con- 
nected with George Cohen, Sons and Co., 
Ltd., for fifty-seven years, having been 
chairman of the company for twenty years. 

Lawrence Levy was educated at the City 
of London School and, in 1893, joined the 
firm of Messrs. Cohen, of which his father, 
Lewis Levy, had become senior partner in 
1890. Subsequently, he was made a junior 
partner and, taking a particular interest in 
the scrap iron and steel side of the firm’s 
trading, he acquired an intimate knowledge 
of international business and travelled much 
on the Continent. One of the firm’s business 
activities in which Levy soon developed 
special interest was shipbreaking, and he 
began to play a leading part in the manage- 
ment of an associated concern, the Ship- 
breaking Company, which operated first at 
Blackwell Point and then at King’s Dock, 
Swansea, and Briton Ferry, in South Wales. 
Many large vessels were broken up in Wales, 
among them Queen Victoria’s yacht, 
“ R.Y. Osborne ” ; H.M.S. “ Camperdown,” 
the battleship which, in the Mediterranean 
disaster of 1893, rammed and sank H.M:S. 
“* Victoria ” ; H.M.S. “* Bacchante,” in which 
the Duke of York (later King George V) 
made a voyage round the world; the old 
battleship, H.M.S. “ Ramillies,” and, after 
the 1914 war, a school of twenty-five German 
U-boats. 

In 1924, when George Cohen, Sons and 
Co. was registered as a private limited 
company, Mr. Levy became a director and, 
on the death in 1928 of Michael Cohen he 
was elected chairman, an office which he held 
until 1947, when the company became a pub- 
lic one, and he retired in favour of the present 
chairman, Mr. Cyril M. Cohen. During his 
long years of service with his company, 
Mr. Levy acquired a wide experience of 
the scrap industry in all its aspects. He 
played a leading part in its organisation and 
was founder and first President of the London 
and Southern England Scrap Iron and Steel 
Merchants’ Association. Until his death 
he was chairman of the Association’s bene- 
volent committee, and for many years 
sat on the Trade Board appointed by the 
Government. Earlier this year Mr. Levy 
retired from George Cohen’s board, but 
remained the chairman and managing direc- 
tor of a subsidiary company, the New London 
Electron Works, Ltd., in the activities of 
which he had always taken the keenest 
interest, and also chairman of an associated 
company, Batchelor, Robinson and Co., Ltd. 


——— 


Tue 1950 HersBert Axroyp Stuart LECTURE.— 
Entitled ‘“‘ The Heavy Oil Engine in the Merchant 
Service,” the fifteenth lecture commemorative of 
Herbert Akroyd Stuart was given by Mr. C. C. 
Pounder in May. The lecture, which was in three 
parts and dealt with the main types of propelling 
engines in use, illustrated by sectional drawings, 
ancillary equipment and the guiding principles 
concerning design, is now available in printed form, 
price ls. 6d., from the University, Nottingham. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


SAFETY IN INDUSTRY 


Srr,—I have been very interested in the two 
excellent articles on “Safety in Industry,” 
by Sir Alfred Herbert, in your issues of October 
27th and November 3rd; the text is very 
much to the point and the illustrations clear 
and arresting. Everything that Sir Alfred 
says about portable electric tools is perfectly 
sound but voltage of supply, in my opinion, 
merits some mention and careful consideration. 

In most factories and engineering works 
lighting is now 230/240 volts, 50 cycles, single- 
phase, a.c.; and if the electrician is asked to 
provide an outlet socket for a portable tool, 
this is the supply which he will make available. 
If a fault occurs in the tool, the operative, 
who is gripping the metal frame, and almost 
certain to be standing on a concrete floor, 
is liable to receive a shock of 230 volts to earth. 
This is likely to be serious and may be fatal. 
It is not an expensive matter to feed such 
outlet sockets on low voltage circuits from 
local transformers and this scheme is much 
safer. One excellent arrangement is to install 
double wound transformers giving 110 volts 
output and having the centre point of secondary 
winding “earthed.’’ Most portable tools can 
readily be obtained wound for 110 volts and 
the shock to “earth” is reduced to 55 volts. 
Switches on the output side of such trans- 
formers should be double pole. Supplies for 
hazardous conditions, such as working in or 
near tanks, should have special consideration, 
but the scheme outlined above will meet over 
95 per cent of the use of portable electric tools 
in industry with greatly increased safety. 

B. C. Ropryson 

Pontypool, November 6th. 





SOME AMERICAN LOCOMOTIVES 
AND THEIR RUNNING 

Smm,—Referring to the letter from Mr. E. B. 
Parker, appearing in your issue of September 
29th, I think I may be able to deal to some 
extent with some of the points mentioned, and 
more particularly with the poppet valve appli- 
cations remarked upon. 

In the first place, regarding the design of the 
poppet valve cylinders, it may be stated that a 
drawing showing the valve arrangement will be 
found in The Railway Gazette, October 10th, 
1941. So far as the steam flow through the 
valves is concerned, the Franklin Company gave 
this matter very considerable attention when 
this gear and the cylinder design was developed. 
A large-sized model was built, which enabled 
special observations to be made of the flow of 
air charged with powder through the ports, and 
the design of the valve lay-out and the run of 
the ports was finally worked out according to 
the observed flow of the air powder mixture. 

The valve operating gear consists of a form of 
Walschaerts gear enclosed in a casing. The 
gears are so designed that the inlet and exhaust 
valves may be adjusted as to cut-off, so as to 
maintain a comparatively late release. The 
valve gears are operated by a connection with 
the main crossheads. The camshafts, two for 
each cylinder, are of the oscillating type. Com- 
pared with a long-lap 14in piston valve, the 
steam port openings are much improved, being 
50 per cent more at 15 per cent cut-off. I have 
no particulars of the cylinder clearance volume 
as a percentage of the swept out volume per 
stroke. However, as the cylinder performance 
seems to be satisfactory, clearances are not 
excessive, or, at any rate, do not appear to be. 

The Pennsylvania 44-44 poppet valve 
engine tested at Altoona, Pa., gave satisfactory 
steam rates per i.h.p.-hour, and a set of curves 
showing the steam rate based on the cylinder 
feed will be found in Engineering, February 27, 
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1948, page 195. At 75 m.p.h. and at powers of 
4200 to 5600, the steam per i.h.p.-hour was 
14 lb or less, and at 38 m.p.h. the steam con- 
sumption was 16 lb or less between the limits 
of from 2200 to 4600 i.h.p. 

Though the Franklin gear as applied to the 
Pennsylvania and the New York Central engines 
gives results unobtainable with piston valves, 
it is probably capable of improvement. Develop- 
ment work since carried out indicates that 
advances have been made. The latest form of 
poppet valve gear using rotating cams gives 
100 per cent opening to steam at all rates of 
cut-off down to 12-5 per cent, together with 
full openings to exhaust with positively con- 
trolled events on the exhaust side, and is the 
only cam-operated poppet valve gear for steam 
locomotives to combine all these features. This 
gear, like the Franklin, operates horizontally 
disposed poppet valves, which is the preferred 
arrangement, and has, moreover, given excel- 
lent service over a long period of years in the 
case of large numbers of engines. It may be 
pointed out that an engine fitted with the new 
cam gear is now in traffic on British Railways 
and has completed a very considerable mileage 
over some two or more years of service. 

The N.Y.C. locomotives of the ‘‘ Niagara ”’ 
type were fully described in THe ENGINEER of 
July 26, 1946, and a reference to this article will 
bring out the fact that the reciprocating masses 
on each side weigh 1547 lb and that they are 
balanced to the extent of 25 per cent. Has the 
inertia effect of the underbalance of 1160 lb 
been overlooked ? I think I am correct in 
saying that the G.W.R. tank engines class 
“5100” were modified some time ago with 
respect to the proportion of the reciprocating 
parts balanced, by counterbalancing an 
increased percentage in order to reduce varia- 
tions in the drawbar pull. 

E. C. PouttNry 

London, October 3rd. 





PRIDE IN WORK 


Sm,—‘C. J. P.’s”’ letter in your issue of 
October 13, 1950, shows a regrettable amount 
of escapism and misunderstanding. He writes : 

1. “It seemed that personal interest in 
quality of work belonged to the motion study 
staff rather than the operators.” 

Undoubtedly it did in that and many other 
firms if the motion study staff—and manage- 
ment—fail to explain their work and its import- 
ance to the operators and to try to educate 
productive workers to appreciate quality of 
work. Why not quote to them recent ill 
comment abroad on the quality and finish of 
some of the products made in Britain ? 

2. ‘‘At one factory I was told that dog racing, 
and the gambling that goes with it, was the 
natural relaxation for the workers; their minds 
were dulled, their bodies were tired and to 
stand and watch . . . was all that was desired.” 

Does “‘C. J.P.” not know that the popula- 
tion of Rome demanded and received “‘ panem 
et circenses”’ during the days of the Roman 
Empire ? Those circus shows were slightly 
more brutal and soul-destroying than a dog 
race, yet the people of those days, as far as I am 
aware, were not coming into contact with 
motion study engineers. Further, has it 
escaped “‘C. J. P.’s” notice that even people 
holding managerial ranks and positions of a 
ministerial nature also go to dog races ? What 
is the cause, I wonder, which dulls their minds 
and tires their bodies? Is dog racing not a 


better way of relaxing than waving red flags? - 


And are there not other workers who relax by 
constructing a wireless set at home or by playing 
an instrument ? 

3. “‘I am troubled by industrial tendencies 
to put speed beyond the pleasurable limit of the 
workers.” 
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What is “C.J.P.’8” definition of th, 
‘* pleasurable limit of the workers’? It woulq 
be interesting to compare the worker’ 
“ pleasurable limit ” with that of management, 
Would an investigating committee perhaps fing 
that both limits are the same and that it :might 
do no harm—in certain instances—to put both 
up a little ? 

Is “C. J. P.” one more idealist who wits to 
fight against tendencies which are stronger than 
he is, instead of accepting the inevitab!« ang 
preparing himself for it ? This age of machingg 
demands speed. It is up to every individ:ial to 
live quietly in spite of it. But the shop floor 
demands speed and it is one of managements 
responsibilities to see to it that this speed 
becomes as little offensive to the natura] 
rhythm of human beings as possible. 

4. “ Are we not getting used to the idea of 
working for our wages or salary, without the 
spiritual satisfaction of pride in our work ?” 

“CO. J. P.”’ does not commit himself. Does he 
depreciate this tendency ? Then I agree. Or 
does he call this tendency inevitable? Then 
I call him irresponsible. Pride in work is an 
incentive badly neglected like most other non. 
financial incentives. Management is, to a large 
extent, at fault here. It will take a long time 
and cost many disappointments to educate the 
working population (including management !) 
not to expect more money for less work, as ig 
the present tendency, and one often still based 
on the mentality created by the crimes com. 
mitted during and since the Industrial Revolu. 
tion. But to give in to such—sometimes brutal 
—demands, instead of fighting progressively 
against them by understanding their reason and 
origin, and with the weapons of, inter alia, 
good organisation, efficient production methods 
and good leadership, would be the deathblow 
to Britain’s industrial supremacy, would be like 
laying the foundation for still wider national 
poverty with all its obvious consequences. 

G. L. Watiace 

Enfield, October 18th. 





STIFFNESS OF CRANKSHAFTS OF 
COMMERCIAL OIL ENGINES 


Sm,—The formula for the equivalent length 
of unit diameter shaft developed by Dr. Tuplin 
and shown in his letter to you of August 25th 
[published September 15th] has been applied 
to a number of crankshafts for com. 
parison with the results obtained by the 
formula developed by myself as a member of 
B.I.C.E.R.A. Torsional Vibration Panel. 

Examples were taken from crankshafts for 
engines of from 4in bore to 17in bore. In the 
case of the smallest crankshafts, having a 
journal diameter of 3}in, Dr. Tuplin’s formula 
gave results very close to the actual measured 
result, as also did the new formula. On all 
other sizes, however, Dr. Tuplin’s formula was 
less accurate, giving, in the worst case, an 
equivalent length some 17 per cent greater 
than the actual, whereas the new formula gives 
3} per cent. 

It is appreciated that the fashion in crank- 
shaft proportions varies over the years and a 
current type of crankshaft has much different 
proportions than one of some ten to fifteen 
years ago. The development of a crankshaft 
stiffness formula depends to some extent 
on the proportions of the shaft, and also on the 
state of the art of torsional vibration instru- 
mentation and the accuracy of the resultant 
empirical knowledge gained. 

Until it is possible to determine the flexural 
effect of all the changes of section taking place 
in a crankshaft, crankshaft stiffness formula 
will probably need periodical revision. 

J. Sura, A.M.I.Mech.E. 

Ashton-under-Lyne, 

October 10th. 


Nov. 
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The Supercharging of Internal 


Combustion Engines’ 


By Sir HARRY R. RICARDO, B.A., LI..D., F.R.S. ¢ 
No. I 


N this, the Thomas Hawksley Lecture, I . 


have chosen as my subject the general 
question of supercharging as applied to 
internal combustion engines. 

Other things being equal, the power 
output of any internal combustion engine is a 
function of the weight of oxygen it can consume 
inunit time ; the nitrogen in the atmosphere 
is merely a passenger, though a very 
important passenger, in that its proportion 
ntrols the temperature of the combustion 
process. Sufficient fuel must, of course, be 
provided to combine with the whole, or at 
ast as large a proportion of the oxygen as 
possible, but this, though a headache to 
the economist, presents no trouble at all 
to the engineer, for there is never the slightest 
difficulty in shoving into the cylinder all the 
fuel we require. The essential problem is 
how to stuff into the cylinder as much 
oxygen as possible and what to do with it 
when we have got it there. 

Nature has provided us with a limitless 
supply of air containing a fixed proportion 
of oxygen and that at a density which, at 
sa level, varies but little throughout the 
world. So long as we are content to accept 
the atmosphere she offers we may have as 
much as we like and that as a free issue, but 
if we demand any change in the density or 
proportions, we must be prepared to pay 
the bill in terms of additional ironmongery, 
higher intake temperatures, and an expendi- 
ture of energy which may or may not be 
worth the price. 

Until comparatively recently the digestion 
of the internal combustion engine was such 
that it could barely cope with the heat 
released, or the pressures attained, by com- 
bustion with the quantity of oxygen inhaled 
fom the normal atmosphere, but pro- 
gressive improvement in mechanical design, 
in metallurgy, and, above all, in improved 
heat dissipation has enabled us, at all events 
in the smaller sizes of engine, to cope wth 
considerably more oxygen than can normally 
be aspirated. 

There are a variety of ways in which we 
can supercharge an internal combustion 
engine ; for example, we can raise the pres- 
sure of the normal atmosphere by initial 
compression in some form of blower, driven 
either mechanically or by means of an 
exhaust turbine, or to a more limited extent, 
by the use of ramming pipes or, in the case of 

two-stroke engines, by exhaust pulsation. 
Yet again, we can increase the density by 
lowering the normal atmospheric intake 
temperature by the evaporation of the fuel 
or of some liquid of low boiling point and 
high latent heat ; in other manta We refrigera- 
tion, or again, merely by admitting extra 
oxygen at atmospheric pressure, either neat 
or in the form of an oxygen carrier or, of 
course, by any combination of these methods. 
Of those I have mentioned, supercharging 
by means of ramming pipes, exhaust pulsa- 
tion, or by refrigeration alone, will provide 
only a comparatively small increase in the 
oxygen content of the cylinder, while the 
use of additional oxygen is limited to certain 
specialised applications to which I will refer 
later. For most practical purposes we must 
employ some form of blower. 


* Institution of Mechanical Engineers. November 
17th. Thirty-seventh Thomas Hawksley ure. 
+ Chairman of directors, Ricardo and Co. (1927), Ltd. 





It is unfortunate that we cannot compress 
air without also raising its temperature, and 
this is the very last thing we want, for any 
increase in the initial temperature of the 
air involves a much larger increase in the 
high-temperature portion of the cycle and, 
therefore, both higher direct heat losses and 
loss due to change of specific heat and disso- 
ciation. Thus, as we raise the intake tem- 
perature, not only do we tend to lower the 
thermal efficiency, but we add very greatly 
to the distress of the pistons, exhaust valves, 
and other parts of the engine exposed to 
heat flow. 

If we are going to supercharge to any 
considerable extent, not only do we need 
a highly efficient form of blower, but also 
some form of intercooling, and more 
especially does this apply in the case of a 
very high-compression engine such as the 
diesel. We can, of course, intercool, either 
by means of a heat exchanger or by the 
evaporation in the air itself of some volatile 


600 





Maximum 
ssure - 
Lb. per sq. in. 


Indicated Mean Effective Pressure 
Lb. per sq. in. (Rich Mixture) 


60 65 70 75 80 85 90 95 100 


Octane Number 


Fic. 1 


liquid with a high latent heat, and the 
choice will depend on the circumstances 
involved. 

Again, the reactions to supercharging 
of the compression-ignition and the spark- 
ignition engines are widely different. In 
the first place, the former has no fuel present 
in the cylinder during its compression 
stroke ; hence it is completely immune from 
detonation or pre-ignition which set a limit 
to the performance of the spark-ignition 
engine. Again, by reason of its much higher 
compression ratio, the compression-ignition 
engine is still more sensitive to air intake 
temperature, for the temperature at the 
end of compression and before combustion 
starts is raised by compression to nearly 
three times the initial intake temperature ; 
thus, if the air intake temperature be raised 
by 100 deg. Cent. (212 deg. Fah.) by com- 
pression in the blower, the final compression 
temperature will be increased by nearly 
300 deg. Cent. (572 deg. Fah.), and that 
before any heat is released by the fuel; the 
whole cycle temperature will then be raised 
by a like amount, to the severe detriment both 
of thermal. efficiency and of mechanical 
endurance. The higher then the ratio of 
compression in the engine cylinder, the more 
sensitive does the engine become to the 
temperature of the intake air, and the more 
urgent the need for some effective means of 
intercooling. 
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So much for generalities—I will now turn 
to some of the more particular applications, 
beginning with spark-ignition engines. 

First let us consider the case of the piston 
aeroplane engine. This engine has to adapt 
itself to changes of atmospheric tempera- 
ture and density of an order unknown to its 
marine or terrestrial brothers and, if it is 
going to attain any high altitude, super- 
charging of some sort is quite essential. 
Thirty years ago the aeroplane engine had 
been developed to the stage when it could 
just digest all the oxygen it could inhale at 
sea level, and supercharging was applied 
purely as a means of restoring sea-level 
density at the higher altitudes. By 1945, 
such vast improvements had been made, not 
only in the engine itself, but even more so 
in the composition of the fuel it consumed, 
that it could withstand a supercharge of 
three times the normal atmospheric pressure 
at sea level. To achieve this very high ratio 
of external compression and to maintain 
the same density at altitude, entails a com- 
pression ratio in the blower of about 7-0/1 ; 
a two-stage, mechanically driven centrifugal 
blower is employed for this purpose and, in 
order to avoid excess work and air heating 
at the lower altitudes, a two-speed, sometimes 
even a three-speed gear is provided between, 
the engine crankshaft and the blower. 

At some altitude, say, 10,000ft, the blower 
is operating at its full capacity on the lower 
gear; the ratio is then changed and full 
capacity is again reached at, say, 20,000ft. 
Below these limits the blower is throttled in 
order to limit the boost to what has been 
found to be a safe figure. The altitude at 
which the full capacity is reached is termed 
the rated altitude; below this point the 
blower is partially throttled ; above it, the 
throttle remains wide open and the boost 
pressure falls in direct proportion with that 
of the surrounding atmosphere. The maxi- 
mum boost pressure which can safely be 
employed is determined by either the ability 
of the engine to withstand the intense heat 
flow and high pressures which so high a boost 
entails, or by the incidence of detonation. 
Thus, below the rated altitude the blower can 
provide more oxygen than the engine can 
digest ; above it, the engine is starved for 
lack of oxygen. 

A vast amount of research has been carried 
out in the endeavour to arrive at a fuel which 
will resist detonation, and at a mechanism 
which will survive when operating under 
these highly boosted conditions, involving 
indicated mean pressures of the order of 
500 Ib per square inch, and that at a piston 
speed of 3000ft per minute or over. As a 
result of the researches on fuels derived from 
petroleum, the octane number of aviation 
spirit has been increased from about 60 to 
well over 100 during the last thirty years, 
and this increase in octane number has 
allowed of the power output being increased 
by at least three times, within the limit set 
by the incidence of detonation. 

In all cases, the tendency of any hydro- 
carbon fuel to detonate is at a maximum at 
somewhere between the most economical 
mixture strength and that giving maximum 
power, and diminishes as the mixture is 
further enriched. Any increase in the 
octane number of the fuel available will 
allow of either an increase in the ratio of 
compression in the engine cylinder, or in 
supercharge at any given ratio. Thus, 
Fig. 1 shows the summarised results of a 
very long series of tests carried out in our 
laboratory on variable compression and other 
research units, in order to determine the 
maximum i.m.e.p. obtainable with fuels of 
octane number varying from 60 to 100 by 
raising first the compression ratio, and 
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secondly the supercharge, to the limit set 
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be obtained without any increase in the 


by the incidence of detonation. It will be ¥ strain on the engine. It was found, however, 


noted that with a fuel of octane number 60, ~ 
the highest compression that can be used at 
sea level with only atmospheric induction is 
5-0/1, giving an i.m.e.p. of 150 Ib per square 
inch. At this ratio any attempt to super- 
charge at once led to detonation. With an 
octane number of 100, on the other hand, the 
highest ratio that can be reached, with atmo- 
spheric induction, is a little over 9-0/1, giving 
an i.m.e.p. of 185 lb per square inch, but when 
supercharged at a ratio of 5-0/1, an i.m.e.p. 
of a little over 500 lb per square inch can 
be attained within the limit set by detonation. 
When long range and, therefore, high fuel 
economy is the goal, then, of course, it pays 
to provide a fairly high ratio of compression 
in the engine cylinder and a moderate super- 
charge ; where the highest power is sought, 
then it pays to employ a lower ratio and a 
heavier supercharge. The summarised results 
shown in Fig. 1 are all derived from tests on 
engines of cylinder capacity, and when 
running at a speed similar to that of con- 
temporary aircraft engines. In smaller 
engines, or at higher speeds, or with sleeve 
valves, still higher figures can be attained. 

In aircraft operation and, more especially, 
in military usage, it is desirable to be able, 
for quite ‘short periods, to augment con- 
siderably the power output as, for example, 
when taking off from a short runway, or 
when very heavily loaded, or again to enable 
a fighter, in close combat, to engage or 
break away from the enemy. I have said 
that below the rated altitude the engine 
can get all and more oxygen than it can 
digest within the limits set by either the 
incidence of detonation or the intensity 
of heat flow. We can, for short periods, 
extend these limits by employing a very 
rich fuel/air ratio, using the excess fuel as a 
refrigerant and, at the same time, take 
advantage of the fact that the tendency of 
all hydrocarbon fuels to detonate is less 
when an over-rich mixture is employed ; 
thus we can obtain a temporary increase in 
power, though at a high cost in fuel con- 
sumption. We can get a still further increase 
in power by the injection of water to the 
supercharger. Here the effect of the water 
is twofold ; by its evaporation it serves as a 
refrigerant, while the steam formed serves 
as an effective anti-detonant. 

Fig. 2 shows the results of a typical test 
carried out some twenty years ago using 87 
octane fuel, the highest then obtainable. 
The engine was run at the most economical 
mixture strength and the supercharge 
gradually applied until the first incidence 
of detonation, which occurred when the 
b.m.e.p. reached 168]b per square inch. 
The mixture strength was then increased 
step by step and more supercharge applied 
until a point was reached at which no further 
enrichment was effective, the b.m.e.p. then 
being 237 1b per square inch. Water was 
then injected as a fine spray into the induc- 
tion system, and the supercharge further 
increased until a b.m.e.p. of 290 lb per square 
inch was reached, which proved to be the 
limit of the dynamometer. It was found 
that with water injection the supply of fuel 
could be cut down without any ill-effect, 
for the steam replaced the excess fuel as a 
suppressor of detonation, as had been found 
in other tests when dry steam was admitted 
instead of water. 

It will be noted that, with the injection 
of water, an increase in power of over 20 
per cent was obtained without any increase 
in the tendency to detonate or in maximum 
cylinder pressure, while the total heat flow 
to the cylinder jackets was actually reduced ; 
in other words, this additional power could 





that the evaporation of the water, before its 
entry to the cylinder, was by no means 
complete, and that still better results could 
be obtained by using a mixture of water and 
methanol, the latter serving the dual purpose 
of lowering the boiling point and preventing 
freezing, but methanol, though itself an 
anti-detonant, gives rise to pre-ignition, and 
for this reason it is not safe to employ too 
high a proportion. 

The use of water, or of a water-methanol 
mixture, is, of course, one form of inter- 
cooling by refrigeration, but owing to the 
large weight of liquid required, it is prac- 
ticable only for short periods, such as for 
take-off or combat; for prolonged flight 
with high supercharge, some form of heat 
exchanger must be used, and for this it is 
generally found best to use water as the 
medium of heat transfer. 

When operating above the rated altitude, 
the supercharger is at its full capacity, but 
the engine is starved for lack of oxygen and 
additional power can be obtained only by 
enrichment of the air with oxygen. In the 
early days of the 1939-45 war, liquid oxygen 
was used, but this entailed great difficulty 
in storage, transport and handling, nor was 
it entirely satisfactory. The higher flame 
temperature gave rise to detonation and 
pre-ignition troubles, and there was trouble 
also with freezing in the pipework conveying 
the liquid oxygen to the blower. A happy 
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solution was later found in the use of nitrous 
oxide, which could be carried and stored 
indefinitely, in liqvid form, in relatively 
light steel cylinders. 

Nitrous oxide is highly endothermic, and 
by its dissociation it liberates a lot of heat 
as well as free oxygen, also the liquid has 
a high latent heat of evaporation, so that it 
provides very effective intercooling. For 
some, as yet wholly unexplained, reason, and 
against all the rules as at present understood, 
it serves also as an effective anti-detonant. 
In our experimental units a power increase 
of over 60 per cent could be gained by the 
lavish use of nitrous oxide and that without 
any increase in the tendency to detonate, 
while the consumption of nitrous oxide was 
found to be at the rate of 4-6 lb per minute 
per additional 100 h.p. This may sound 
heavy, but it must be realised that the extra 
spurt of power it provided was usually 
needed only for a few seconds at a time. In 
the case of a fighter, operating at between 
30,000ft and 40,000ft, and therefore far 
above its rated altitude, the introduction 
of nitrous oxide gave an increase in speed of 
between 40 and 50 m.p.h. and doubled the 
rate of climb. 

I have dealt at some length with the air- 
craft application because it is the case, par 
excellence, for supercharging. Let vs consider 
next, to me, the very interesting case of the 
racing car engine; here our overriding 
problem is to get the maximum possible 
power output from a very small engine, and 
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it is the one almost unique instance wher, 
so long as we obey the racing rules, :ve cay, 
have a perfectly free hand to do what \e like 
regardless of cost or almost any other con, 
sideration. To the engine designer, it 
probably the most fascinating and tho mog, 
instructive problem of all, for he has a free 
hand to go to the limit of engine speod ang 
supercharge and to prepare his own “uel to 
suit his own particular engine. 

The limit of engine speed will be set jp 
part by breathing capacity, and in part by 
the ability of the designer to cope with the 
intricate mechanical problems which ve 
high speeds of the order.of 10,000 r.j).m. op 
over involve. 

In so far as supercharging is concern:d, his 
main pre-occupation will be to keep down the 
intensity of heat flow to the lowest possible 
limit, and this he will seek to do both by 
very efficient cooling and by the employment 
of a fuel which will yield a lower flame tem. 
perature ; thus he will do his utmost both 
to keep the initial air and the flame tempera. 
ture as low as possible. So long as he employs 
a hydrocarbon fuel, he is compelled to work 
with a flame temperature of the order of 
2500 deg. Cent. (4532 deg. Fah.) or higher; 
at this very high temperature he is losing 
heavily by direct heat loss to the cylinder 
walls, for the transfer of heat by radiation 
increases as the fourth power of the tempera. 
ture ; he is losing also by increased dissocia- 
tion, &c. Theoretically, of course, any reduc- 
tion in flame temperature must entail a 
reduction in power, but at these very high 
temperatures this is small, while the large 
reduction in heat flow will allow him safely 
to use a much heavier supercharge, and this 
will compensate him many times over. 

By using alcohol as his basic fuel his flame 
temperature will be about 200 deg. Cent. 
(392 deg. Fah.) lower than with a hydro. 
carbon fuel ; also by virtue of its high latent 
heat of evaporation he can get all the inter- 
cooling he needs by refrigeration, thus he 
can lower both the initial air temperature 
and the temperature rise on ignition. Again, 
the alcohol group all have a very high resist- 
ance to detonation, much higher than even 
100 octane petrol ; for example, when tested 
in our smajlest variable compression engine 
100 octane petrol will detonate at a com- 
pression ratio of 10-7/1, ethyl alcohol at 
15-0/1, methyl alcohol at 14-0/1, and 
acetone at 18-0/1. 

Again as refrigerants, the evaporation of 
petrol in air at the mixture strength giving 
complete combustion will lower the air 
temperature by about 20 deg. Cent. (68 deg. 
Fah.), that of ethyl alcohol of normal purity 
by about 90 deg. Cent. (194 deg. Fah.), and 
of methyl alcohol by about 130 deg. Cent. 
(266 deg. Fah.); thus these latter fuels 
furnish sufficient refrigeration capacity to 
absorb pretty well the whole of the heat of 
compression in the supercharger. Of course, 
the alcohol fuels all have rather a low calorific 
value, hence the specific consumption is 
relatively high, but for long races this can be 
made up for to some extent by the judicious 
addition of benzole to serve as a thermal 
make-weight. 

(To be continued) 


— 

INDUSTRIAL FrnisHes.—We are informed by 
Lewis Berger (Great Britain), Ltd., Berkeley Square, 
London, W.1, that it has introduced a new range 
of paints, for industrial applications, known as 
“ Polykem ” finishes. The basis of the new paint 
is styrene, the use of which is stated to make 
possible the production of quick-drying paints, 
which adhere to practically any surface and retain 
their a rance for long periods with a high 
degree of resistance to flaking or blistering. The 
full range of finishes made from the styrene var- 
nishes are not yet available, but four industrial 
enamels are being made—white stoving enamels 
and quick air-drying paints in many colours. 
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No. 1]—(Continued from page 471, November 17th) 


E continue our report of the exhibition 

by giving a short survey of the basic 
engineeting trends which to-day govern the 
design and construction of a motor-car. 


BopiEs 


It is generally acknowledged from the 
customer's point of view that the appearance 
of a car is of utmost importance; an 
attractive form and a pleasing shape often 
create the first incentive for prospective 
ownership without considering more strictly 
technical properties. For a long time body 
styling has been regarded as a compromise 
between the dictates of fashion and the 
requirements of light weight, effective 
strength and economic manufacturing 
methods. With the advent of the integral 
body construction the latter considerations 
have become more important than the dic- 
tates of fashion, whereby fashion designers, 
at short intervals, were wont to create new 
styles, mainly for the purpose of sales pro- 
motion. ‘To-day, however, we find quite a 
number of modern stressed-skin construc- 
tions, primarily designed by body lay-out 
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draughtsmen with long experience of curve 
development, which have the same esthetic 
value as coach-built bodies designed by an 
artist ‘‘ for styling’s sake.” 

We note with satisfaction that the public, 
sometimes rather slow in appreciating 
changes, has now accepted the “ New Look ”’ 
of 1948 without reservations, not only be- 
cause of its inherent practical advantages, 
but in realisation of the fact that it repre- 
sents indeed a great improvement in appear- 
ance. The. modern body, with greater 
interior width than ever before, the absence 
of bonnet sides, as the bonnet merges into 
the front wings, and even the bumpers 
built into the body, makes the car look like 
one piece rather than a body with various 
parts attached. A few models still retain 
their distinguishing radiator grille, but on 
the whole the modern style tends towards 
horizontal air intakes which, on British and 
Continental ears, are less elaborately orna- 
mented than on American vehicles. 

Generally speaking, the bodywork of the 
British car has changed little in the last two 
years and, as far as mass-produced vehicles 
are concerned, is not likely to do so for some 
time, as major modifications to body shape 
would involve very considerable retooling. 
If there is a tendency at all towards a modified 
style, it may be found in the gradual de- 
parture from streamlining to excess and in 





the adoption of a certain squareness of form, 
giving more headroom for the passengers in 
the back seats, roomier accommodation for 
luggage and a larger rear window. There is 
also a certain esthetic effect from the sym- 
metry of balancing the bonnet length with 
that of the luggage boot at the rear. Flat 
glass panels would look out of place in the 
generally rounded contours of modern cars, 
and rear windows and windscreens are now 
mostly curved: A curved windscreen is 
particularly useful, as the front pillars can 
then be set further back, thus increasing the 
driver’s angle of view. 
new models are generally well arranged and 
of sufficient size so that they can be easily 
observed, a pleasant change from the old 
practice (still to be found in quite a number 
of exhibited cars) of grouping them tightly 
together in a small panel. 


ENGINES 


No major changes were apparent in engine 
design, but certain progress has been made, 
particularly in the development of com- 
bustion chambers with better anti-knock 
characteristics and in the design of inlet 
manifolds to improve the gas distribution, 
especially in six-cylinder engines. There 
were many beautifully designed and well- 
constructed high-speed and high-perform- 
ance engines on show, such as the 3-litre 
twin-camshaft engine of the Jaguar and the 
2-5-litre engine of the Aston Martin and the 
Lagonda. The engineer, however, is perhaps 
inclined to be more interested in the engine of 
the medium-priced, mass-produced car, 
which, contrary to public belief, presents 
problems equally as difficult and interesting 
to the designer. 

In this country, as well as on the Con- 
tinent, the power unit for the majority of 
cars in this category is the four-cylinder in- 
line engine of something between 1-5 litres 
and 2 litres capacity. There is a present 
tendency to extend the field of the economic 
four-cylinder engine beyond this upper limit 
and Rootes, Ltd., has indeed increased the 
capacity of the Humber “ Hawk ” and of the 
Sunbeam engine from 1944 to 2267 c.c., 
mainly for the purpose of increasing the 
torque at low speeds. In order to keep the 
unbalanced secondary inertia forces low the 
weight of the reciprocating masses has been 
reduced by the use of light metal connecting- 
rods. It seemed evident on testing the 
Humber “ Hawk ” that a well-designed four- 
cylinder engine of this size, in suitable mount- 
ings, can operate.very well at speeds up to 
4000 r.p.m. 

The tendency towards engines with a 
stroke to bore ratio of unity or less is not yet 
pronounced in this country, but since manu- 
facturers on the Continent, like Fiat and 
Opel and, in this country, Ford, are adopting 
these ratios, it is to be expected that other 
makes will follow. The use of such low ratios 
permits lower piston speeds and consequently 
reduced inertia forces, a higher volumetric 
efficiency, due to bigger valves in the cylinder 
head, shorter connecting-rods, and stiffer 
crankshafts, &c., and these advantages 
greatly outweigh the disadvantages of a 
slight increase in overall engine length. 

Considerations of valve arrangements show 
that the side valve is now definitely on the 
decline, and here, as well as in U.S.A., it is 
being replaced by overhead valves operated 
by push rods from a camshaft situated in the 
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crankcase. The combination of side valves 
for exhaust and overhead valve for inlet 
is somewhat expensive and is only used by 
two firms, Rover and Rolls-Royce. Hemi- 
spherical combustion chambers are generally 
used in sports engines with high compression 
ratios. Incidentally, the six-cylinder, 4-2- 
litre Rolls-Royce engine, as fitted in Rolls- 
Royce and Bentley cars, has been chosen by 
the Army to be used as the standard engine 
for 1-ton military lorries ; the four-cylinder, 
2-8-litre engine of the same bore and stroke 
is to be fitted into the vehicle known as 
S.V. 1801. the British successor to the jeep ; 
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and the eight-cylinder, 4-6-litre engine will 
go into 3-ton and 10-ton lorries. 

The cylinder heads of nearly all British 
engines, except those fitted to sports cars, are 
made of cast iron, but there is reason to 
believe that aluminium heads with valve 
inserts, as used in the Lancia and Fiat (Fig. 5) 
engines, will make their appearance as soon 
as higher octane petrol becomes available. 
This change will permit an increase in com- 
pression ratio, which at present is generally 
between 6-3 and 6-7, whereas in America 
even side-valve engines have a compression 
ratio of seven or more. 

Cylinder liners of the wet type are fitted 
in the new Lancia and Fiat engines, whilst 
dry liners are used in the new Lanchester and 
Bristol. The Ford Company continue to rely 
on the hard-wearing prope .es of cast iron 
cylinder blocks. It remains debatable 
whether cylinder liners are essential in 
motor-car engines and we are inclined to 
believe that the comparatively low piston 
speed of approximately 2000ft per minute 
of modern short-stroke engines does not 
seem to justify the expense and complica- 
tions involved. Chromium-plated cylinder 
bores or chromium-plated top piston rings 
as fitted in the Jaguar engine, are an alter- 
native solution. 

Another item, useful in reducing cylinder 
wear, is the adoption of more positive crank- 
case ventilation, employing a closed air 
circuit with a filter fitted to the breather cap. 
This system is used in the Ford (Fig. 6) and 
Fiat engines and in the engine for the Morris 
Oxford. The same object is being aimed at 
by the increased use of external full-flow oil 
filters instead of bypass filters. 

A method frequently used in the early 
days of engine design, but then discontinued, 
namely, offsetting the cylinder axis relative 
to the centre line of the crankshaft, for the 
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purpose of reducing the one-sided piston 
thrust on the cylinder wall, has been revived 
by Ford in a modified form, in which the 
gudgeon pin is slightly offset in the piston. 
Another interesting detail, also used in the 
Ford engine, is the vacuum timing control 
operated by a diaphragm from the inlet 
manifold, in addition to the usual centrifugal 
timing. The latter type is arranged to give 
optimum timing on full throttle, whereas the 
vacuum control provides the additional 
advance to obtain maximum torque and 
economy under part-throttle conditions, 

For engines of more than 2 litres or 2-2 
litres capacity the six-cylinder in-line arrange- 
ment predominates, and the only eight- 
cylinder engine to be fitted into a British 
car is the 5-5-litre in-line Daimler engine. 
Other eight-cylinder in-line engines are still 
being built in U.S.A. by Buick, Packard and 
Pontiac, but they are losing ground, most 
probably because it is rather difficult to keep 
the long crankshaft free from torsional vibra- 
tions over the whole range of engine speed. 
The short and more compact 90 deg. vee 
eight-cylinder engine as seen at the 
stands of Cadillac, Ford-Mercury, Lincoln, 
Oldsmobile and Studebaker, is likely to super- 
sede the straight eight, and there is a possi- 
bility that, after the example set by Lancia 
in their new 60 deg. vee six, other manufac- 
turers will follow suit. The Lancia engine, 
exhibited as an exploded model, represents a 
very advanced design and it is not exactly 
cheap to manufacture. Having hemi- 
spherical combustion chambers and with 
valves inclined fore and aft relative to the 
cylinder axis, it could not be made very 
cheaply, but because of other ingenious 
devices,-such as an oil pressure loaded chain 
tensioner, it is well worth studying. Although 
not as completely balanced as the straight 
six, it is an extremely compact engine and 
easy to accommodate under a short bonnet. 


TRANSMISSIONS 


In all British and Continental cars the 
design of the transmission has been subject 
to minor alterations only. The dry single- 
plate clutch, a three or four-speed gearbox 
with steering column control, a propeller 
shaft and a live rear axle with hypoid drive 
are the standard components. 

No changes have occurred in the con- 
struction of the clutch, apart from an 
interesting innovation used by Ford in their 
new models. Here the clutch pedal operates 
a plunger in a master cylinder, fed from the 
reservoir which supplies the brake system, 
and transmits fluid pressure through a short 
pipe-line to an actuating piston on the bell 
housing which is connected to the clutch 
lever. 

We have already mentioned, with regard 
to propeller shafts, the use made by Fiat of 
the sloping two-piece propeller shaft with a 
rubber-mounted centre bearing for the 
purpose of lowering the transmission line. 
This example and probably some additional 
details as well, e.g., the cushioning of the 
drive by large rubber couplings and the 
torsionally flexible shaft, might well find 
followers. Otherwise the tubular shaft with 
needle bearing universal joints and the live 
rear axle predominate. Independent drive to 
each rear wheel is mainly confined to fast. 
sports cars, like Allard, Lagonda and Lancia, 
unless conditioned by such circumstances as 
a front-wheel drive (Citré6en and Panhard) or 
rear-engine mounting (Renault). 

No changes were noted concerning gearbox 
design, but construction has been improved 
by the use of more suitable material for the 
gears and synchroniser cones, better heat- 
treatment and more accurate gear-cutting 


methods. Some fast cars like the Daimler . 
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2-5 litres, the Peugeot and the Lancia, are 
fitted with an overdrive incorporated in the 
gearbox, and the Standard “ Vanguard ” 
and the Triumph 2-litre roadster can be 
fitted with the Laycock-de-Normanville over- 
drive unit as an optional extra. This unit 
consists of an epicyclic gear, housed in a 
separate casing, and gives a ratio of 0-82 to 1, 
ie., @ 22 per cent overdrive. The change- 
over from direct drive to overdrive is effected 
by an oil-operated two-way clutch, the 
hydraulic pressure being generated and main- 
tained by a plunger pump and a spring-loaded 
accumulator. Changing into or out of the 
overdrive is done by moving the normal gear 
lever to an additional position or vice versa 
without using the clutch. 

Contrary to British and Continental prac- 
tice, the American manufacturers generally 
offer a choice of three transmissions for their 
1951 models: the ordinary three-speed 
synchromesh gearbox, a similar gear but with 
automatically controlled overdrive, and 
finally, the fully automatic hydraulic drive, 
which is becoming more and more popular 
and can now be regarded as almost standard 
equipment. At present the majority of 
American cars fitted with automatic gears 
are using the combination of a fluid coupling 
with a four-speed epicyclic gearbox in which 
the selection of the ratios is effected auto- 
matically by an elaborate hydraulic system 
under the control of a speed and torque- 
responsive governor. These self-changing 
gears, however, such as the General Motors 
‘““ Hydramatic,’” of which more than a 
million have been made already, are now 
considered a little out of date and are 
gradually being replaced by other systems. 

The General Motors ‘‘ Dynaflow,” the 
Packard ‘“ Ultramatic,” the Borg-Warner 
drive built for Ford, Studebaker and others, 
all employ a fluid torque converter or, to be 
more accurate, a converter and coupling in 
one single unit. 

It has been known for a long time (Foet- 
tinger, 1903) that an all-fluid drive can be 
obtained, giving torque conversion by inter- 
posing between the impeller and the turbine 
of a fluid coupling a third member with a set 
of stationary vanes for the purpose of re- 
directing the fluid and taking the reaction 
torque difference between the input and out- 
put shaft. If this third member is mounted 
on a free wheel or allowed to clutch up to the 
impeller or the turbine at the approach of the 
clutch point, i.e., when the resultant backing 
force becomes zero, then the arrangement 
acts as a simple covpling and the functions 
of both converter and coupling are obtained 
in one unit. By using two stages for impeller 
and reaction members the conversion charac- 
teristic, the efficiency, and the position of 
the clutch point can be varied. 

The torque ratio of the converter is limited 
by practical considerations and ratios in 
excess of about 4:1 result in loss of torque 
and efficiency at the higher speed ratios. All 
American torque converters restrict the con- 
version ratio to the economical maximum 
of about 2-5:1 and employ an auxiliary 
epicyclic gearbox for obtaining higher torque 
ratios and the reverse. 

The efficiency of the torque converter unit 
working as a coupling is about 95 per cent, and 
as a converter something between 85 and 
90 per cent. The complete unit weighs 
approximately 40 to 50 per cent more 
than an orthodox friction clutch and a three- 
speed gearbox and costs roughly 150 dollars 
more. 

The advantages of the all-fluid drive, as far 
as ease of driving is concerned, are 
obvious and need not be discussed here. The 
touring performance is at least equivalent to 
that obtained with standard clutch and gear- 
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box by an expert driver and very much bette, 
than that of an unskilled driver, The fuel 
consumption on open roads may be slightly 
higher owing to the coupling slip under fy. 
power full-speed conditions, but as the torque 
conversion is automatically adjusted to 
variable load demands the overall fui cop. 
sumption should not be very much di‘feren; 
from conventional forms of transmiss'on, 

Whether British manufacturers wil! adopt 
a similar device for their own mod's hag 
already been discussed in No. I of our review 
and we came to the conclusion that such q 
possibility seems rather remote. Aci ordj 
to reliable sources, the development of the 
hydrodynamic transmission has cost the 
American manufacturers the equivalent of 
nearly £100 million, an expenditur only 
justified in a domestic market of «lmogst 
unlimited capacity and in a country where 
driving simplicity is regarded as a primary 
consideration. : 

There are also technical problems to over. 
come. The average American car with an 
engine of more than 3 litres capacity has a 
favourable power-to-weight ratio and by far 
the greatest amount of running is done 
inside the particularly economic coupling 
range of the converter, or at small conversion 
ratios. Fitting a British medium-sized car 
with an automatic transmission, weighing 
probably 100 lb more than an ordinary clutch 
gearbox unit, would upset the already pre. 
cariously balanced power-to-weight ratio to 
such an extent that the increased demand for 
higher torque ratios would force the con- 
verter off its economic range. 

In view of the present economic conditions 
in this country as well as on the Continent, it 
is safe to assume that automatic transmission 
will be confined to large American cars. Ex- 
perimental work on automatic clutches and on 
self-changing or preselective gearboxes is 
going on in many European automobile 
factories and we may expect that in the end 
some simple and inexpensive alternative 
to the fluid drive will emerge. 


BRAKES 


The improved driving qualities and the 
reduced drag by modern body styling have 
resulted in more cars being subject to fast 
driving and demands for better braking per- 
formance have increased accordingly. The 
main problems are how to prevent tempera- 
ture fading of brake liners and how to dissi- 
pate the heat from the brake drums. The 
task is not an easy one, especially on high- 
speed, high-performance cars, owing to the 
tendency to use smaller and wider wheel 
rims, which give less air space round the 
drums, and to the modern styling of wings, 
which necessitate more cowling of the brakes. 

An answer to the problem of improved 
cooling is provided by the use of finned 
aluminium drums with iron liners cast in 
position as used in the new Fiat. Another 
feature of the Fiat brake, namely, cast-in 
ducts in the drum, for the purpose of pro- 
moting a flow of air into the brake, will also 
improve the cooling, but ingress of dirt and 
water might easily outweigh this advantage. 
The Jaguar Mark VII saloon is fitted with two 
trailing shoe brakes at the front, which are 
very constant in action and give a smooth 
deceleration. Trailing shoe brakes, of course, 
are not self-energising and require a higher 
brake pressure, which, in this particular case, 
is being provided by a Clayton-Dewandre 
vacuum servo device. 


SUSPENSIONS 


The use of independent front wheel sus- 
pensions is now accepted practice. There 
is a large degree of uniformity in the lay-out 
of the front wheel suspension and the 
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majority of designers employ double wish- 
pones of uneven length, pivoted on widely 
spaced brackets fixedto the frame. The 
jeaf spring with its inherent internal friction 
has gone out of fashion for front wheel sus- 
pensions and has largely been superseded by 
frictionless types: the torsion bar on approxi- 
mately 30 per cent of to-day’s British models 
and the coil spring on a further 45 per cent. 

In practically all wishbone lay-outs the 
torsion bars are arranged longitudinally with 
one} end anchored to 
the lower wishbone 
and the other end to 
theframe. In order to 
obtain *he necessary 
load-carrying capac- 
ity, deflection and load 
rate it is necessary to 
use long rods with 
the rear anchorage 
relatively close to the 
centre of the car. 
This, accidentally, has 
the advantage that 
the reaction torque 
of the bar is taken 
near the middle of the 
main structure, which 
considerably reduces 
the torsional load upon 
it. Torsion bars are 
usually of round sec- 
tion, but an interesting 
departure is to be found 
in the front suspension 
of the Lanchester “ Fourteen,” (Fig. 7) which 
makes use of laminated torsion bars buiit up 
from rectangular strips. The primary advan- 
tage of this arrangement, also used in modi- 
fied form with transverse bars in the German 
Volkswagen, is the low-load rate obtainable 
for a given length of bar, compared with that 
of a round bar. On the other hand, as the 
internal friction properties of the laminated 
bar depend to some extent on conditions 
imposed by the weather, the manufacturers 
might find it useful to protect the bar by a 
gaiter in order to maintain a uniform damping 
characteristic. 

The coil spring, virtually a torsion bar 
wound into the form of an open helix, is by 
far the most widely used spring in front 
suspensions. Unlike the round torsion 
bar, which requires very accurate splining 
and a good surface finish, the coil spring 
demands no surface treatment or machining 
operations apart from shot peening and is 
considerably cheaper to make. In combina- 
tion with a telescopic damper, concentrically 
arranged between the lower wishbone and 
the spring bracket, it presents a very neat and 
compact lay-out. Fig. 9 shows an example 
of this arrangement as vsed in the Fiat 
“1400”; a torsionally stressed cross bar 
acts as anti-roll stabiliser, a fitting which is 
becoming increasingly popular. 

Coil springs and stabiliser bars are also 
used in the front wheel suspension of Ford 
(Fig. 8), a design which completely breaks 
away from orthodox practice and by its very 
simplicity is probably one of the most 
interesting engineering features of their new 
models. The long hollow king pin to which 
the stub axle and the whole wheel and brake 
assembly are attached forms the cylinder of 
a direct-action hydraulic damper. Fixed 
to the king pin is the lower spring seat, bear- 
ing a low-periodicity coil spring which sup- 
ports the weight of the car. The upper spring 
seat is attached to the piston-rod of the 
damper and so is the inner race of the tapered 
roller bearing which takes the thrust. The 
inner race of this thrust bearing is located 
in a housing, mounted in rubber on the body 
structure high inside the wheel valance. 
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Below the king pin a ball-and-socket joint 
connects the wheel assembly with the trans- 
verse track control rod, which pivots on the 
suspension cross tube bolted to the body 
structure. The whole assembly, i.c., the king 
pin, the coil spring and the damper piston 
rod, swivel round the upper thrust bearing 
and the lower ball-and-socket joint. A 
stabiliser bar, flexible to bending and torsion, 
is clamped to the track control arms, holding 
them in the fore-and-aft position and taking 





FIG. 7—-FRONT-WHEEL SUSPENSION, {LANCHESTER ‘* FOURTEEN ’’ 


the drag and the brake thrust. The load on 
the body structure is taken by fixed panels 
alongside the engine, which, together with the 
scuttle and a transverse bulkhead behind the 
radiator, form a box-shaped engine compart- 
ment of considerable stiffness. 

In all modern suspensions the flexibility 
of the springs has been increased greatly at 
the front and slightly at the rear, giving 
increased ranges of damper motion. Further, 
the frictionless type of spring with practically 
no damping of its own has imposed more 
arduous duties on the hydraulic damper, so 
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FIG. 8—-FRONT-WHEEL SUSPENSION, 


that the working pressures have gone up 
considerably. For such conditions the 
direct-acting telescopic damper, is now 
gradually replacing the rocker type two- 
piston damper in front wheel suspensions 
(Morris, Lanchester and others). It forms a 
strut between the axle assembly and the 
frame of the car, has no mechanical linkage 
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This 
damper is lighter than the rocker type; 
more fluid is in circulation and the working 
pressures are lower. 

As mentioned before, the independent 
drive to each rear wheel is mainly confined to 


and employs a long-stroke piston. 





FiG. 9—-FRONT-WHEEL SUSPENSION, 
Fiat ‘* 1400" 


fast sports cars, and a number of suspension 
systems and spring arrangements of coils and 
torsion bars are being employed. Manufac- 
turers of the more utilitarian type of vehicles, 
and incidentally all the big American firms, 
use the rigid rear axle, mainly in conjunction 
with leaf springs. This system is completely 
satisfactory and very much cheaper than the 





Fic. 10-REAR SUSPENSION, FIAT ‘* 1400’ 


independent drive. Some leaf springs are 
nowadays fitted with zinc or rubber buttons 
at the leaf tips, others with interleaf liners in 
order to improve pressure distribution be- 
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tween the leaves and to reduce friction. 
Grease lubricated leaf springs were fitted on 
some of the new models, but it must be 
remembered that low interleaf friction necessi- 
tates the use of a larger and more expensive 
hydraulic damper. 

If coil springs are used in rear suspension 
the thrust and the brake reaction have 
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to be taken up by some means ; in the case 
of the Aston Martin, for instance, by rigid 
radius arms. The Fiat “ 1400” employs for 
this purpose longitudinal leaf springs (Fig. 10). 
An additional detail of this lay-out is a 
transverse torque rod hinged to the axle 
casing and connected at its ends to the side 
members, which acts as an anti-sway 
stabiliser, an arrangement which in various 
forms is becoming more and more popular. 


CoNCLUSION 


We have attempted in our report to present 
a survey of the new motor-cars, British as 
well as foreign, exhibited this year which 
would indicate the general tendencies govern- 
ing the design and construction of their main 
components. In concluding our review we 
wish to refer again to the competitive 
strength of our new models in comparison 
with those of other countries. 

It is true, with the few exceptions dis- 

cussed in the previous pages, there was no 
marked break away from previous styles or 
any remarkable and novel technical features. 
There were, however, extensive detail modifi- 
cations based on road experience and altera- 
tions resulting from the adoption of advanced 
and more economical manufacturing methods, 
Such design modifications, self-evident as 
they are, generally pass quite unnoticed by 
the public, but they are just as essential to 
the quality of the final product as technical 
innovations. We state with satisfaction that 
the pre-war type of British motor-car has 
disappeared from the sales range of prac- 
tically all our major manufacturers, and that 
the few entirely new models displayed this 
year show definite imagination in conception 
and in detail which directly effect refinement 
and lower cost. We further believe that the 
rather unexpected entrance of Ford into the 
field of middle-sized cars will produce 
increased activity in the drawing-offices of 
other British manufacturers and may eventu- 
ally lead to the creation of more inexpensive 
and attractive models, strengthening thereby 
the competitive potential of the industry as a 
whole. 

Turning now to the different classes of 
cars as compared to those of other countries, 
we can say without exaggeration that we lead 
the world in the design of sports cars, a field 
in which we produce a great variety of 
models of very good appearance and per- 
formance. We also make luxury cars which, 
by virtue of their fine workmanship, their 
exceptional reliability, responsiveness, silence 
and longevity, enjoy a very high reputation. 
Although rather orthodox in appearance and 
probably not quite as beautifully styled as 
some of the latest French and Italian models, 
they represent a class of their own. They 
will continue to have a ready and secure 
market, irrespective of foreign competition, 
and are invaluable for spreading the prestige 
of the British motor industry. 

The market for sports cars and luxury cars, 
of course, is limited in capacity, and they 
play only a secondary part in our export 
effort. The mainstay of our exports are the 
cars between 1 litre and 1-6 litre capacity, 
amounting in volume to 62 per cent and in 
value to 55 per cent of our total sales, 
followed by the 1-6 litre to 2-2 litre class, 
with 16 per cent in volume and 20 per cent in 
value. It is in these two classes of cars that 
we are most vulnerable and likely to feel 
increased competition from Continental 
countries most strongly. This year’s Salon 
de ]’Automobile in Paris and our own London 
exhibition have shown that the skill and 
resources of the Continental automobile 
manufacturers must not be underrated, and 
it is only fair to say that, from a technical 
point of view, their products are by no means 
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inferior to our own. How far we will be able 
to maintain our hard-gained advantage in 
overseas markets against French, Italian and, 
nowadays in particular, against German 
competition will depend first of all on our 
ability to check any further rise of production 
costs. Improvements in design and pro- 
duction methods wil] help to a certain extent, 


though probably less than many engineers: 


expect. But greater benefits are to be 
derived from stricter standardisation expe- 
cially of accessories, and by concentration on 
fewer models from any one factory. A more 
generous supply of steel by the Government 
and an increased quota for deliveries to the 
home market would also help the industry to 
reduce their overhead costs. 


We should like to finish our review by ~ 


stressing once more the necessity for a small 
economic car of less than 1 litre capacity, in 
which class, at present, we have only one 
representative of post-war design, the Morris 
“Minor.” As we pointed out in last year’s 
report (THE ENGINEER, October 14, 1949, 
page 428), there is a definite demand for the 
cheaper and lighter version of the small car, 
not necessarily of the orthodox family saloon 
type, suitably reduced to scale, but for a bold 
new design, more in line with the Fiat “‘ 500,” 
the Renault “4 CV,” the Panhard “ Dyna,” 
and the Volkswagen. To judge from the very 
substantial sales of these models in their 
domestic and export markets, we believe that 
the introduction of a similar British model 
would be a success. 
— —————_ 


Electricity as an Aid to 
Productivity 


A tTwo-pay conference on electricity as an 
aid to productivity was held last week in the 
lecture theatre of the Institution of Electrical 
Engineers. The conference was divided into 
five sessions and took the form of a series of 
lectures followed by discussions of the methods 
of increasing production by using electricity 
for motive power in the factory, industrial 
heating processes, welding, the inspection and 
handling of materials and the lighting, heating 
and ventilation of workshops. In his opening 
address to the conference on Wednesday, 
November 15th, Sir Vincent de Ferranti 
referred to the remarks made, in the first 
report of the Anglo-American Council on 
Productivity, on the need for greater mecha- 
nisation and power. Whereas some of the 
better industrial plants in Britain compared 
favourably with any elsewhere, some plants 
were far behind. 

The subject of motive power in the factory 
was introduced by Mr. H. Dreghorn (B.T.H. 
Compeny, Ltd.), who reminded the conference 
that electricity consumption by British indus- 
try had increased by 90 per cent in the last 
decade, while the corresponding increase in 
American industry had been 160 per cent! 
Although a direct comparison was difficult, 
the ratio of the power per operator in America 
compared with Britain was in certain cases as 
high as 34:1. Generally the increase in pro- 
ductivity per man-hour had been twice as 
great in the U.S.A. as in Britain. 

An afternoon session, on Wednesday, was 
devoted to industrial heating processes and 
was introduced by Mr. W. O. Humphreys 
(general manager, G.E.C. research labora- 
tories), who showed a film dealing with some 
practical aspects of modern process heating. 
He pointed out that three shifts, each of two 
men and @ part-time crane driver, could achieve 
an output of 1000 tons a week in the electrical 
annealing of cold rolled strip in coils, whereas, 
with the older method of annealing in cast 
iron borings, twice the number of men were 
employed in producing one-tenth of the out- 
put. Mr. Humphreys chose the small steel 
yoke of a uniselector switch to illustrate the 
advantages of high frequency heating for 
brazing; two machining operations were 
eliminated and output was trebled, with a 
saving of 3d. on the cost of each yoke. 
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Applications of electric welding were dig. 
cussed on Wednesday evening, when the sub. 
ject was introduced by Mr. H. West (assistant 
chief electrical engineer, Metropolitan-V ickeps 
Electrical Company, Ltd.). He described the 
process known as submerged arc welding, in 
which a bare wire electrode was automa: ically 
fed by a machine, which also laid a hed of 
powdered flux under which welding took 
place. Very heavy currents (1000A to 2000A) 
were used and heavy steel plates, up to 6in 
thick, could be welded. Mr. West also referred 
to the relatively new process of shielded are 
welding with a tungsten electrode in a torch 
designed to supply an envelope of iner! gas 
(helium or argon) round the arc. Encourag. 
ing results had been achieved with this process 
on aluminium and magnesium and the fact 
that no flux was needed was an advantage. 

Thursday’s meetings began with an address 
on gauging and inspection, by Mr. ©. F. 
Brocklesby (Marconi Instruments, Ltd.), who 
emphasised the speed of electrical method» and 
their usefulness in non-destructive tesiing, 
The next topic for discussion, materials hand. 
ling, was introduced by Mr. G. V. Sadler 
(Vaughan Crane Company, Ltd.), who showed 
how electro-mechanical methods saved man- 
power. He said, for example, that a modern 
electrically operated chain conveyor, with 
running costs of 2s. a day, could do as much 
work as twenty labourers, each earning, 
perhaps, 2s. an hour. Similarly a 1-ton truck 
could operate for 8 to 10 hours under average 
works conditions, with a power consumption 
of 7 to 8 units, at a cost of about 6d. per shift, 
The final session of the conference was con- 
cerned with lighting, heating and ventilation, 
as aids to productivity and was introduced 
by Mr. R. O. Ackerley (Consultant). He pointed 
out that, in most factories, the cost of better 
lighting would be defrayed if the resulting 
output was no more than | per cent. 


> 


The Joule as the Unit of Heat 


THE Royal Society has issued to its Fellows 
and Members a memorandum entitled “ The 
Unit of Heat,”’ compiled by Sir Charles Darwin, 
chairman of the Society’s Symbols Committee. 
On the basis of this memorandum the Council 
of the Royal Society recommends that, in its 
publications, quantities of heat and all other 
dependent concepts such as specific heat, 
latent heat, heat of combustion, entropy, 
&c., should in future be expressed both in 
joules and in calories. 

Some of the reasons for deciding that the 
joule, of 10? ergs, should be the basic unit of 
heat, are outlined in the memorandum, which 
points out that, according to the first law of 
thermodynamics, heat is energy. It is therefore 
proper (says the memorandum) that heat 
should be measured in the same units as energy, 
namely, the joule; hitherto the unit has been 
the calorie, which was chosen “ rether arbi- 
trerily”’ more than a century ago for its 
practical convenience, because the early work 
in calorimetry was done mostly by observing 
the change of temperature of a water-bath. 
Thus the calorie involved the idea of tempera- 
ture elthough it was irrelevant to the first law ; 
furthermore, it had reference to an arbitrarily 
chosen substance, water. The use of the calorie 
involved the use of a number—the mechanical 
equivalent of heat—which “‘ masqueraded as a 
universal physical constant,” though, in fact, 
it was nothing but the specific heat of water 
expressed in mechanical units. 

The memorandum goes on to refer to the 
confusion caused by the number of different 
definitions of the calorie in practical use and, 
to a lesser extent, of the’ British Thermal 
Unit. As further justification for the use of 
the joule, it is pointed out that very precise 
calorometric work is usually done by electrical 
heating, the heat being measured by the pro- 
duct of the volts, amperes and time in seconds. 

Finally, the memorandum states thet the 
proposal to use the joule as the unit of heat 
is intended only for strictly scientific work : 
it is presumed, for example, that the B.Th.U. 
will continue to be used in the more practical 
studies of fuels. 
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** Magnicon ”’ Self-Regulating 
Alternators 


UR illustrations show the principles and 

general appearance of a_ self-regulating 
alternator which was developed by the Mac- 
frlane Engineering Company, Ltd., and is 
,ow being made under licence by Crompton 
Parkinson, Ltd., Chelmsford. Two important 
characteristics of this unorthodox alternator 
are, first, its inherently close voltage regulation 
and, secondly, its ability to withstand accidental 
three-phase short circuits without harm. 

Unlike the conventional small alternator, 
the ‘‘ Magnicon ” alternator is of non-salient- 
pole construction: the length of the gap is 
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PRINCIPLE OF ‘*MAGNICON"’ EXCITER 
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wiform round the periphery, the field winding 
is distributed and the iron in the field magnet 
is fully laminated. This form of construction 
confers two main advantages. First, the lami- 
nated core and the small distributed coils 
make for speedy response to changes in 
excitation current. Secondly, the fact that the 
pole pieces do not project implies a reduction 
in overall diameter and in price compared with 
a conventional machine. 

Being a revolving field alternator, the 
“Magnicon ” does not require slip-rings for 
collecting the generated alternating current. 
Besides its main function of providing excita- 
tion, the field winding is connected to act 
as an a.c. multi-phase short-circuited field. 
This winding therefore serves as a “ damper ” 
which reduces pulsation in a single-phase 
machine. By choosing a suitable winding 
pitch, the shape of the d.c. field is made sinu- 
soidal, eliminating harmonics in the generated 
voltage wave. 

To exploit fully the speedy response of the 
“Magnicon ” alternator to excitation changes, 
a special design of exciter has been developed, 
having an equally rapid response to control. 
This exciter is a “ cross-field ’? machine, which 
has the characteristic of magnifying, with the 
minimum time-lag, a small input from a control 
source into a large output. It is outwardly 
similar to an orthodox exciter, but it has a 
fully laminated field system and a distributed 
winding, giving it the same rapid response as 
the “‘ Magnicon ”’ alternator. 

The essential principles of the exciter system 
are illustrated in the accompanying diagrams, 
from which it will be‘ seen that the exciter 
field winding is supplied with direct current 
from a small metal rectifier connected to the 
output terminals of the alternator. This 
field is responsible for generating a current in 
the armature, but the cirevit in which it flows 
is closed by a solid connection across the 
brushes. The current sets up an armature 
reaction, which produces another magnetic 
field at right-angles to the original control 
field. The field produced by armature reaction 
is responsible for generating another current, 
which is collected by a second pair of brushes 
at right-angles to the first pair and is fed 
directly into the alternator field. 

Armature reaction produced by the output 
current is neutralised by a compensating 
winding, so that it cannot interfere with the 
original control schemé. The compensating 
winding is carried in additional slots on the 
pole faces of the exciter and it can be arranged 
to over-level or under-compound the alternator. 

Because the controlling current required 
is very small, it is convenient to make the 
actual field of the ‘“‘ Magnicon ”’ exciter equal 
to the difference of two strong fields acting in 


opposition on the same poles. These fields 
(A and B in our second diagram) are equal 
when the alternator voltage is correct. One 
field is magnetically saturated and is, there- 
fore, practically constant, while the other 
field, being unsaturated, varies in strength 
with the alternator voltage. If this voltage 
varies, the resulting difference in field strength 
is amplified by the action of the ‘‘ Magnicon ” 
exciter, which produces sufficient output to 
boost the alternator voltage until the original 
state of balance is restored. A hand-operated 
rheostat (J in the accompanying diagram) 
allows the operating voltage to be set at the 
desired value within the range of the machine. 
Once this setting has been made, the alternator 
is self-regulating within the limits determined 
by its design. 

As illustrated herewith, the exciter is usvally 
mounted on top of the “‘ Magnicon ” alternator 
and is driven (usually at about 3200 r.p.m.) 
by vee-belts, a simple device being incorporated 
for adjusting belt tension. Alternatively, the 
exciter and alternator can be direct-coupled, 
for example, in situations where it is required 
to pass ventilating air through a filter before 
it enters the alternator and exciter. 

At present the alternators are available in a 
range of sizes within the following limits— 
10kVA to 150kVA at 1500 r.pm.; 10kVA 
to 130kVA at 1000 r.p.m., and 20kVA to 
100kVA at 750 r.p.m. 


CHARACTERISTICS OF THE ‘“‘ MAGNICON” 
ALTERNATOR 


Normally the ‘‘ Magnicon” alternator is 
designed for an inherent voltage regulation of 
+24 per cent, without an automatic voltage 
regulator, but the manufacturer claims that 
regulation limits of +1 per cent can be achieved 
by special design. With engine driven sets, 
speed variations (within the limits specified 
in the British Standard for internal combustion 
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SIMPLIFIED DIAGRAM OF ‘** MAGNICON"’ 
ALTERNATOR 


engines) do not affect the regulating action, 
the control circuit being independent of any 
change in frequency. 

The magnetic design of the “ Magnicon ” 
alternator allows the machine to be operated 
over a wide voltage range. For example, a 
400V set will, it is stated, give its full kVA 
output at 440V as well as at voltages below 
400V. With a slight increase in frame size 
for a given capacity, full kVA output can be 
obtained over a range of about 380V to 440V. 
Likewise, the alternator is capable of giving its 
full output on widely differing voltages (fcr 
example, 208V, three-phase, 60 c/s and 416V, 
three-phase, 50 c/s); the change from one 
set of conditions to the other is made by a 
5A switch controlling a ballast resistance in 
the control circuit. 

Normally the voltage regulation is said to 
be unaffected by out-of-balance currents up 
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to 25 per cent of full load but the maker claims 
that the machines can be specially designed to 
carry a larger percentage of out-of-balance, 
without impairing the voltage regulation. 
The ‘ Magnicon ” alternator has consider- 
able inherent immunity from the effects of 
electrical faults on the system that it is supply- 


ing. If a three-phase short circvit occurs, 
the resultant voltage drop due to the short 
circuit current tends to demagnetise the 
exciter field so that the current (after a momen- 
tary rise on the incidence of the fault) decreases 
rapidly. Under such conditions the alternator 
can run short-circuited indefinitely without 
any damage to the winding. 

A characteristic of the ‘“ Magnicon ”’ alter- 
nator is that it pulls into step with a minimum 
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** MAGNICON ”* 


of disturbance when there is a difference in 
voltage or phase, which makes synchronisation 
a simpler operation than in the case of a con- 
ventional alternator. ‘‘ Magnicon ” alternators 
can be operated in parallel and, by using paral- 
leling links to interconnect the compensating 
windings, the machines will share the wattless 
load more easily and closely than will orthodox 
alternators. Although they may be of light 
cross-section (a 3/-039 cable is sufficient) the 
links serve the same purpose as the equalisers 
on compound-wound d.c. generators. The 
proportion of wattless load required can be 
set at any particular value and the machines 
will then continue to supply the same propor- 
tion of any load that may be imposed. “‘ Mag- 
nicon ” alternators can usually be operated in 
parallel with ordinary alternators equipped with 
automatic voltage regulation, but because the 
‘*Magnicon ” responds more rapidly it will 
tend to take an excessive fraction of a fluctuat- 
ing load. 


a 


Road Transport of Heavy 


Plant 


THE Road Haulage Association, Ltd., has 
issued brief particulars of the transport by 
road from Stafford to London of a very large 
hydrogen-cooled turbo-alternator. For this 
job two separate vehicles were used to carry 
the stator and the frame. Each of the sixteen- 
wheel, double-bogie well wagons used to carry 
these units was drawn by a heavy diesel- 
engined tractor. 

The frame, weighing 80 tons, was 25ft 5in 
long, 15ft 6in high and when prepared 
for transport. The wagon on which it was 
carried is the only one of its kind in 
the country having a loading line sufficiently 
low to transport such a large and heavy unit 
by road. 

The transport of the stator, which weighed 
108 tons, was thought to be the first occasion 
on which a vehicle fitted with pneumatic tyres 
carried a load exceeding 100 tons in weight. 

The vehicles used for this work were operated 
by Robert Wynn and Sons, Ltd., of Newport. 
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A Laboratory for Radiographic Research 


and Inspection 


LABORATORY for X-ray and Gamma ray 


research and inspection is being built at the 


East Hecla Works of Hadfields, Ltd. It will 


house various items of X-ray equipment (which 
have been in continuous use elsewhere over the 
equipment 


past few years) together with 


being used in a machine shop for the inspection 
of a longitudinal weld on a large drum for the 
paper industry. Thicker steel sections (1}in, 
to 4in) of steel are more conveniently examined 
with higher voltage equipment. For this 
purpose Hadfields, Ltd., use a Victor X-ray 





MOBILE X-RAY UNIT OPERATING AT 60KV TO 220KV 


recently developed for the handling of arti- 
ficial radio-isotope sources of gamma rays, 
which are supplied from the Atomic Energy 
Reséarch Establishment at Harwell. 

As much of the work undertaken concerns 
the inspection of special steel castings, the 





HIGH VOLTAGE X-RAY UNIT FOR 150KV 
TO 400KV 


new building immediately adjoins the foundry. 
Radiographic inspection of thin steel sections 
(up to about 14in) is carried out with a Siemens 
Schuckert (Great Britain), Ltd., mobile X-ray 
unit operating at about 60kV to 220kV. 
In our first 


illustration this unit is shown 


Corporation (U.S.A.) X-ray unit, as illustrated 
below operating from about 150kV to 400kV. 

Still thicker steel sections (3}in to 8in) 
are more conveniently examined by means of 
gamma radiation. For this purpose Hadfields, 
Ltd., have for the past three years employed a 
radium (250 milligram) source, the use of which 
for some investigations, involves lengthy 
exposures. For this class of work the two 
tantalum (182) isotope sources recently imtro- 
duced, offer considerable advantages. Similar 
advantages appertain to two iridium (192) 
isotope sources, except that the radiation is softer, 
and is unsuitable for the thicker sections. This 
method of inspection can, in fact, be held to 
compete with the use of X-rays, especially in 
instances where the advantage of gamma 
sources in radiating in all directions (whereas 
X-ray tubes throw out a limited beam only) 
can be used to expose several areas of one or 
more specimens simultaneously. 

In the steel foundry the application of 
radiographic inspection is increasing, partly 
when customers require exceptionally high qual- 
ity for particular uses and ask for inspection to 
be carried out on some selected castings or even 
every casting made to an order. More impor- 
tant, perhaps, is Hadfields’ initiative in radio- 
graphing pilot castings where large or complex 
orders are involved. By this means the best 
casting methods can be rapidly established. 
ensuring a high standard of quality over the 
whole production. 

Diverse other applications of X-ray work are 
encountered in the company’s laboratories, 
including radiography of welded, forged and 
rolled products. Crystallographic studies also 
form an important part of the research pro- 
gramme whereby the relative positions of atoms 
in solids are investigated. As these con- 
figurations determine the physical properties 
of materials they are of great interest to manu- 
facturers developing special materials such as 
heat-resisting steels for turbine blades. For 
this crystallographic work Hadfields, Ltd., 
employes a Metropolitan-Vickers ‘‘ Raymax ” 
unit, which, together with auxiliary equip- 
ment, such as electronic counters and Geiger- 
Muller tubes, will also be housed in the new 
building. 
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F.B.I. Statement on Industria] 
Building Problems 


Tue Federation of British Industries hag 
issued a statement on industrial b tilding 
problems ; the substance of this statement js 
reproduced herewith. 

Firms contemplating the building 0! ney 
factories or extensions have always had to 
face difficulties and risks or the devel ment 
of mineral resources, but since the Tow and 
Country Planning Acts of 1947 delays, fristrg. 
tions and injustices have been so multiplied 
that the Acts are proving in many cases to he a 
very serious deterrent to development. 

The Federation is not challenging the prin. 
ciple that there must be some form of public 
control of the use of Jand, but it has, with the 
help of an expert committee, formulate con. 
structive proposals for major alterations in the 
Acts. These points are covered in a document 
which was sent in August to the Minister of 
Town and Country Planning and the Secretary 
of State for Scotland. Since these proposals 
may be considered as of general interest, the 
Federation feels that they should now be made 
public. The document, however, is lony and 
technical, and the following is a summary of 
the chief points which it contains, together 
with others which the Federation has raised 
with the Government in the course of repre. 
sentations made over many months. 


ADMINISTRATIVE COMPLICATIONS 


1. Many large firms to-day have to maintain 
special departments to handle their problems 
of location, and to pilot their building extension 
problems through the long, multi-stage pro- 
cedures which are currently involved. In 
smaller firms this work falls upon staff to the 
detriment of productive activities. 

The procedures require that a series of five 
independent authorities shall each and severally 
be satisfied with the project from their respec. 
tive points of view so that the applicant has 
to make his case and satisfy each in turn. As 
he proceeds from stage to stage, in a process 
which at the best takes several months and at 
the worst a few years, the applicant may at 
any time be faced with a negative decision, 
which, of course, nullifies all the effort expended 
in the preliminary stages. 

The Federation recommends a_ thorough 
review of these vexatious procedures ; a cutting 
down of the time allowed for decisions at each 
stage ; and optional arrangements in large pro- 
jects for all departments to meet together 
for simultaneous decision on a_ projected 
development. 

2. Quite aside from detailed control by 
planning authorities, the Government is given 
powers under the Acts to control the location 
of industry, but no one knows what is the 
official policy for the industrial expansion of 
particular areas, nor do they understand on 
what principles urban industrial development is 
to be permitted. Confusion is increased when 
zonal planning is combined with plans for 
diversification or dispersal of industry, so that 
a firm already in operation is refused permission 
to expand except in a new area, while another 
firm, perhaps in the same industry, is allowed to 
start new work in the forbidden neighbourhood. 

The Federation has unsuccessfully asked for 
an explanation of Government policy for the 
location of industry, particularly as it affects 
dispersal from urban areas. It asks again, 
for much time and money is wasted in the 
preparation of plans which will not be approved. 

3. A further difficulty is due to the reluctance 
of planning authorities to grant ‘‘ consents to 
develop ”’ for a sufficiently long period to make 
such developments commercially sound. Cases 
are not uncommon (some running into six 
figures) where permission to develop is offered 
for periods of only two or three years, with a 
liability thereafter to be forced to demolish 
the new buildings. Until planning authorities 
can be much more definite and specific about 
their future intentions for redevelopment, 
“change of use’ and compulsory acquisition 
of land, they will continue to have the sterilising 
effect which exists to-day. 

4. In order to assist planning authorities 
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to gain knowledge and insight into the needs of 
local industry, the Federation has, through its 
regional councils (often in co-operation with 
Chambers of Commerce) set up local industrial 
committees corresponding with the areas of 
jurisdiction of local 
planning authorities. 
Many of these have 
already proved useful 
and there are reports 
of satisfactory co-opera- 
tion having been est- 
ablished and of useful 
consultation between 
these committees and 
the planning author- 
ities. 


FINANCIAL PROBLEMS 


5. In their present 
form the financial pro- 
visions of the Acts are 
inequitable. 

At present compensa- 
tion for loss of develop- 
ment rights is based 
upon the distribution of 
a fixed and arbitrary 
sum of £300 million. The 
Federation recommends that this should be 
replaced by a ‘‘ development value certificate ”’ 
system. Under this method certificates would 
be issued to landowners for the amount of the 
development value of their land at the date of 
passing of the Acts. At each subsequent 
development, the development charge would 
be assessed and set off against the development 
value recorded on this certificate. No develop- 
ment charges would be payable in cash until 
the development value of the land had been 
absorbed in this way. But certificates should 
be realisable in cash where permission to develop 
was refused. 

Such a system would result in landowners 
being treated equitably. They would be able 
to realise the development value of the land they 
held before the Acts where development had 
taken place, or would have taken place, but for 
restrictions. 

6. At present, development charges are 
levied at 100 per cent of the increase in land 
values resulting from development. This is 
proving to be a serious deterrent to develop- 
ment. The Federation considers that the 
charges should be set at some lower percentage. 
Any charges for changes in the use of land 
should be at a still lower percentage of the 
increase in value. 

7. The Federation believes that the adoption 
of these changes would be equitable to 
developers, landowners and the State, and would 
go far to restore the incentive to develop which 
the Acts have so seriously diminished. But 
there is one remaining change recommended 
which is of the greatest consequence. Develop- 
ment charges are assessed by district valuers, 
who are servants of the Central Land Board. 
At present the only appeal against the decisions 
of the district valuers is to their own bosses. 
The Federation considers it essential that there 
should be a right of appeal to an independent 
tribunal such as the Lands Tribunal. 


— 


A Small Tube Indent 
Removing Machine 


We illustrate, above, a pneumatic unit 
developed by Stuart Davis, Ltd., Much 
Park Street, Coventry, for quickly and effec- 
tively removing indents in light alloy tubes or 
spools. 

This unit consists of a fabricated base 
carrying a pneumatic cylinder with a 10in 
stroke and two adjustable brackets between 
which the tube is mounted on locating plates. 
A plug of the same diameter as the bore of the 
tube is mounted on the end of the piston rod 
of the cylinder. A two-way valve «controls 
the operation of the air cylinder. 

When a tube has been placed between the 
brackets the control lever is moved over and 
the piston moves forwards to push the plug 
through the tube and remove indents. At 


SMALL TUBE 





THE ENGINEER 


the end of its stroke the head of the plug 
meets and pushes over a pivoted step lever. 
This lever actuates the control valve to reverse 
the flow of air to the cylinder and withdraw 
the plug from the tube. 


At the end of the 





INDENT REMOVING MACHINE 


reverse stroke the air supply is automatically 
shut off and the tube can be lifted out. We 
are informed that the floor to floor time for 
treating tubes or spools with this unit is six 
seconds. 





A Hydraulic Cropping 
Machine 


WE illustrate on this page a compact 
hydraulic cropping machine now being made by 
Pilot Works, Ltd., of Manchester Road, Bolton. 
It is designed for the continuous cutting of 
mild steel plate up to jin thick, or intermittent 
cropping of flat bars from 2in wide by }in 
thick to 4in wide by jin thick. The cutting 
edge of the fixed lever blade of the machine is 
53#in long, and the daylight between this blade 





HYDRAULIC CROPPING MACHINE 


and the 6in long shearing blade is lin, tapering 
to zero. 

The rigid fabricated base of the machine 
houses a 2 h.p. motor which drives a submerged 
twin-cylinder, self-priming, hydraulic pump. 
A hydraulic ram which actuates the shearing 
blade is designed so impart a load of up to 17 
tons on the blade. This ram is controlled by 
movement of a conveniently situated hand lever 
projecting from the top of the column. 

A pressure foot depending from the column 
of the machine is arranged to clamp the material 
firmly on a table at the side of the fixed blade 
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This foot is 
actuated by a small hydraulic ram at the side 
of the column, and the pressure circuit is 
designed to operate this ram and apply a 
holding pressure of up to 14 tons on the material 
before the main ram actuates the shearing 


during the shearing operation. 


blade. An automatic knock-off stops travel of 
the shear blade and releases the clamping 
pressure on the material at the end of the 
cropping stroke. 





A Stub Lathe 


A stuB lathe which is now being made by 
Alfred Herbert, Ltd., of Coventry, is suitable 
for a wide range of turning and boring on large- 
diameter work, such as brake drums, pulleys, 
&ec. With standard tooling the machine is 
capable of turning work 8}in diameter and 
upwards, and boring work above 13}in diameter 
over a length of 6in. The maximum diameters 
of work bored or turned can be arranged to 
suit the special requirements of the user of the 
machine, and special toolholders can be fitted 
to permit the boring of work down to Qin 
diameter. 

A machine arranged for boring brake drums 
is illustrated on this page. In the case of large 
motor vehicles these drums are often very 





Stusp LATHE 


heavy, especially when they are first.assembled 
on the wheel hubs, so that the track for the 
brake shoes can be bored truly concentric with 
the axle bearings. When loading or unloading 
this heavy class of work on the machine the 
fact that the operator faces the work spindle 
at one end and does not have to reach over 
a lathe bed considerably eases the work. 
It will be seen in our second illustration that 
the brake drum proper has been assembled on 
its wheel hub so that location can be taken from 





MACHINING A BRAKE DRUM ON A 
aweaea STUB LATHE 


the wheel hub bearing outer rings. One of 
the roller bearing taper cups is located on the 
conical portion of the work fixture, and another 
conical plug inserted in the hub registers on 
the ground parallel portion of the fixture. The 
work is clamped endwise by an air-operated 
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draw rod and a “C” washer. Additional 
support is given to the work by a flexible rubber 
ring on the fixture near the periphery. This 
ring also effectively damps any tendency to 
vibration inherent in the work. 

Once the work is loaded on the spindle the 
work cycle of the machine is completely auto- 
matic and is started by movement of a ball-end 
lever adjacent to the handwheel on the front 
of the machine. Movement of this lever engages 
the saddle feed worm, which is driven by a belt 
from the work spindle through pick-off feed 
change gears. The saddle moves to the right, 
carrying the tool into the work, until an adjust- 
able stop meets another lever which dis- 
engages the feed worm. 

Cross movement of the tool slide is controlled 
by a cam, and at the end of the working stroke 
the tool is automatically drawn back from the 
work, so that, as the saddle returns to the 
starting point, no tool drag line is cut on the 
machined bore. Return of the saddle at the 
end of a working stroke is effected by air 
pressure controlled automatically. Just before 
the saddle completes the machining stroke a 
valve is opened by an adjustable stop. As the 
feed worm is disengaged a second valve opens 
to admit air to the saddle return cylinder. 
At the end of the saddle return stroke the first 
valve is closed and the return air cylinder is 
opened to atmosphere so that the saddle can 
then be moved by the handwheel without 
working against pressure in the cylinder. 
During the saddle return movement a pendulum 
stop actuates an electric switch which cuts out 
the main motor and leaves the machine ready 
for the operator to remove the completed work 
and reload the spindle with a fresh blank. 





A Small Commutator Lathe 


A MACHINE specially developed for turning 
the commutators for small motors has been 
supplied to Hoover, Ltd., by Murad Develop- 
ments, Ltd., of Aylesbury, Bucks. This 
machine is designed for a high rate of production 
working on an automatic cycle with an unskilled 
operator. 

The general arrangement of the machine 





A SMALL. COMMUTATOR LATHE 


can be seen in the photograph reproduced 
herewith. One motor drives the main spindle 
and a separate motor drives the feed mechanism. 
The motors are controlled by oil-immersed 
contactor switchgear housed in box guards on 
the front of the machine. One guard incor- 
porates an isolating switch and a switch through 
which the saddle can be inched in either direction 
along the bed. Both motors are fitted with 
electric brakes. 

A cam driven by a train of pick-off gears 
from the feed motor controls movements of 
the tool slide, and these gears can be changed 
to vary the speed of tool approach to the work 
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and feed relationships as well as the cycle of 
operations. A micrometer dial on the too 
slide provides a precision means for adjusting 
the depth of cut and an auxiliary slide on the 
main cross slide enables fine adjustments to 
be made along the axis of the bed. 

In the cycle of operations the rotor shaft 
of the work is inserted in a collet fitted with a 
back stop in the headstock. When the lever 
of the tailstock is then moved forwards to 
introduce the centre into the work, continuation 
of this movement actuates an air valve to close 
the headstock collet on the rotor shaft. When 
the starter button is then pressed by the 
operator the motors start and the automatic 
machining cycle begins. After a quick approach 
to the work, the tool slows to its cutting feed 
speed. At the end of the machining operation 
the headstock spindle motor stops and the tool 
is rapidly withdrawn ready for the removal of 
the finished workpiece. When the lever of the 
tailstock centre is moved backwards, the air- 
operated collet opens before the centre is with- 
drawn from the workpiece. 





Building Research Congress 
in 1951 


A COMPREHENSIVE congress on building 
research has been planned to take place from 
September 11 to 20, 1951, at the Institution 
of Civil Engineers in London, and will be the 
first of its kind ever to be held. The aim will 
be to review the progress made in research in 
relation to architecture, building and the 
associated branches of civil engineering, and 
it has been arranged because of the widespread 
interest shown in the subjects in many countries 
since the end of the war. There have been rapid 
developments in all branches of building science 
and papers presented at the Congress will give 
a comprehensive review of these developments 
and will consider their significance and their 
effect on future trends. Many of the papers 
will be contributed by authors from overseas, 
and it is expected that the Congress will attract 
many members from all over the world from 
among the ranks of architects, engineers, 
builders and contractors, and from many 
branches of science. 

For the purpose of the technical sessions, the 
congress has been planned in three divisions 
holding concurrent meetings. Division 1 
is concerned with the engineering and structural 
aspects of building and will cover the influence 
of mechanisation and pre-fabrication on tech- 
niques and cost of building; the influence of 
modern research on structural design, and the 
influence of modern soil studies on the design 
and construction of foundations. Building 
materials are the subject of Division 2, which 
will cover individual materials such as burnt 
clay products, cement and concrete, building 
stones, lime, paints, plaster and timber, and 
there will be in addition, a wide survey of 
research on weathering and durability of build- 
ing materials. Division 3 will be concerned 
generally with the various factors which 
influence the comfort and efficiency of the 
people using the buildings. The matters to be 
discussed include the acoustics of auditoria 
and broadcasting studios; the heating and 
ventilating of buildings in relation to summer 
and winter conditions; the lighting of build- 
ings. In addition three specific types of building 
—hospitals, factories and schools—will be 
considered in the light of all the requirements 
they must meet if they are to fulfil their 
purpose. There will also be a session at which 
members will give their impressions of the 
congress in the light of the future requirements 
in building research of their respective countries. 

Papers have been invited specifically by the 
Organising Committee of the Congress with 
the intention of providing a comprehensive 
survey of the field of building science. Excur- 
sions and visits are also being arranged for the 
period of the Congress. Membership is open to 
all, and inquiries should be addressed to the 
Organising Secretary, Building Research Con- 
gress 1951, Building Research Station, Watford, 
Herts, England. 
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French Engineering News 
(From our French Correspondent) 


The Société de Transport et de Manutentiop 
Industrielle has constructed a railway truck built 
entirely in light alloy. The total weight of 
the truck is 15 tons, and it will carry a load of 
65 tons (i.e., four times the tare), compared with 
a load of 55 tons carried by steel trucks weig) ing 
25 tons. The alloys used were as follows :— 
for cast parts “A-U5GT” (containing 
aluminium, copper magnesium and titanium), 
with a density of 2-75 (against 7-8 for steel) ; 
for sheeting ““ A-U 4G,” and for the chassis, 
which was designed to avoid corrosion and to 
facilitate repairs, “A G-5” (containing mag. 
nesium). 

a” * * 

The new observatory of Haute Provence at 
St. Michele was opened during October. ‘fhe 
observatory comprises four cupolas, the 
smallest being 6m 50 in diameter. The second 
cupola is 8m 50 in diameter and has an 80cm 
telescope, and the third, which is 12m in dia- 
meter, has a 120cm telescope. The largest 
cupola is 24m in diameter and will have a 
Im 92 telescope installed in it, which will be 
the most powerful in Europe. Its reflector 
weighs 1 tonne 500 kg, and was made by St. 
Gobain. It has not yet been polished. 

* * * 


A naval building plan will shortly be pre. 
sented to the French Parliament for approval. 
This was announced recently when France's 
latest cruiser, Jeanne d’Arc, left France for a 
seven months’ trial voyage. The cruiser’s 
characteristics are being kept secret, but it is 
expected that her design will be used as a basis 
for future vessels. French naval shipyards 
are looking forward to the announcement of the 
building plan as both foreign and domestic 
orders are very small. 

* * 

The inauguration of the Bruay-Thiers thermal 
electric plant is an important step in electricity 
production in the North of France. The original 
plant, which was built twenty five years ago, 
comprised two 16MW generator groups, and 
has been rebuilt. The first stage of the new 
plant has two groups of 40MW, the first of 
which is already operating; the second will 
start in the New Year. Work on the new plant 
will not be completed before 1952, however, 
when it will have a total installed capacity of 
130MW, with a total annual production of 
about 650 million kWh. 

In the same area, a second plant is under 
construction at Dechy, which will eventually 
have a capacity of 110OMW, but progress is at 
present slow owing to difficult terrain. 

* * * 


Alsthom has just delivered a 165 ton stator 
for the Huchet Plant at Carling, in the Moselle. 
Delivery by road took three weeks. In order 
to save time it was decided to transport the 
stator complete with winding and core. The 
length of the stator is about 24ft. The character- 
istics of the machine are: 110MW capacity at 
3000 r.p.m., 50 c/s and 14-5kV. The alterna- 
tor will be hydrogen cooled. 

* * * 

Electricité de France has announced there 
will be no load shedding this winter. It is 
pointed out, however, that hydro-electric 
storage reserves are equal to about fifteen days’ 
consumption and that in the event of extreme 
cold or lack of rain thermal plants will be called 
on, on a large scale. 
the 30-8 thousand million kWh consumed, 
some 18-9 thousand million were supplied 
by the thermal plants. 

It has been decided to construct several new 
thermal plants. At the moment some 700MW 
of installed capacity is under construction, 
with a further 300MW envisaged as extensions 
to the present projects. When this work is 
completed, if conditions permit, further pro- 
jects totalling 700MW now being investigated, 


may be built. Paris, it is pointed out, is one of 


the most important centres of thermal power 
stations. At the moment Paris is responsible 
for the production of 45 per cent of thermal 
power. A further 200MW will be installed at 
the power stations of Gennevilliers and Arrighi 
within about five years. 
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Engineering Wages 

At the end of last week, it was stated 
that the National Arbitration Tribunal had 
made some suggestions by which a settlement 
could be reached over the engineering wages 
claim, which has now been under discussion 
for more than a year. The negotiations began, 
it will be recalled, over a claim for a general 
increase of £1 a week, which was put forward 
by the Confederation of Shipbuilding and 
Engineering Unions. A few weeks ago the 
Engineering and Allied Employers’ National 
Federation made an offer of new minimum 
rates for skilled and unskilled workers, but it 
was not acceptable to the unions, which then 
asked that the matter should be referred to the 
Arbitration Tribunal. 

The Tribunal’s suggestions are not a formal 
award. They have been communicated to the 
Employers’ Federation and to the Confedera- 
tion of Unions as a basis for settlement. If 

reement is reached between the parties 
the Tribunal has stated its willingness to make 
an award embodying the terms of such an 
agreement. Alternatively, if the parties cannot 
agree, the Tribunal will make its own award. 
The suggestions are as follows: skilled time 
workers on a weekly rate of £5 17s. 2d., or less, 
to have an increase of eleven shillings ; skilled 
workers receiving between £5 17s. 2d. and 
£6 8s. 2d., to be increased to the higher level 
of £6 8s. 2d.; unskilled workers whose weekly 
rate is, £4 18s., or less, to have an increase of 
eight shillings; and those whose weekly rate 
is between £4 18s. and £5 6s. to be increased 
to the £5 6s. level. The Tribunal’s proposals 
do not include increases in the pay of skilled 
and unskilled workers, who receive bonus 
payments, and whose earnings are thus above 
the higher levels. In the case of semi-skilled 
workers who receive bonus payments, it is 
suggested that there should be appropriate 
increases according to whether their basic 
rates relate to the unskilled or the skilled 
worker’s rate. 

The Tribunal’s suggestions were considered 
by the general council of the Confederation of 
Shipbuilding and Engineering Unions on Wed- 
nesday of last week. The council decided to 
ask the Employers’ Federation for a meeting, 
as soon as possible, with a view to reaching 
agreement on the lines proposed. 


Employment and Unemployment 

In its latest report on the employ- 
inent situation in Great Britain, the Ministry of 
Labour estimates that, during September, the 
total working population increased by 50,000 
(26,000 men and 24,000 women). That increase, 
it is suggested, was brought about partly 
by the further intake into employment of those 
leaving school. At the end of September, 


the total working population numbered 
23,454,000 (16,126,000 men and _ 7,328,000 
women). 


Of that total, 22,448,000 were in civil employ- 
ment at the end of September, which was 
32,000 more than at the end of August. During 
September, however, there was a decline of 
10,000 in the number employed in the country’s 
asic industries. That decrease occurred in 
the coal mining, transport and agricultural 
industries. In the manufacturing industries, 
however, the total employed imcreased by 
57,000 during September, the biggest addition 

-30,000—-being in the metals, engineering 
and vehicles group, the labour force of which 
was 3,977,000 at the end of the month. 

The latest unemployment returns relate to 
October 16th, on which date 304,063 people 
were registered as out of work, compared with 
283,835 on September llth. The Ministry 
estimates that the registered unemployed on 
October 16th represented 1-5 per cent of the 
total number of employees insured under the 
national insurance schemes. Another comment 
made by the Ministry is that in the last week 
of September, about 24,000 operatives in the 
manufacturing industries were on short time, 
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losing thirteen hours each on the average, but 
that there were 1,136,000 working, on an 
average, seven and a half hours overtime. 


Conference on Management 


The fifth in the series of “ Oxford 
Management Conferences” organised by the 
British Institute of Management and the 
Institute of Industrial Administration, began 
at Harrogate, on Thursday evening of last week 
and continued until Sunday. Over 550 dele- 
gates participated in the proceedings. 

The opening session of the conference was 
addressed by Mr. R. A. Butler, M.P., who 
spoke on ‘‘ Managers of the Future.” He empha- 
sised the need to approach the: problems of 
management on a non-party basis, pointing 
out that whatever the nature of the owner- 
ship, management problems remained. No 
quality in a manager of the future, Mr. Butler 
maintained, was so valuable as the ability to 
handle successfully the human relations of 
himself, his staff and his workpeople. 
that workers, as a whole, still understood far too 
little about the general purpose of the opera- 
tion in which they were concerned. Work- 
people had been apt to distract their attention 
by focusing it on ownership. Their hopes 
and ambitions were not as yet sufficiently 
satisfied by the processes of joint consultation, 
co-partnership and such schemes designed to 
bring together all who were concerned in a 
common enterprise. 

At a later plenary session of the conference, 
Sir William Coates spoke on “The Economic 
Background to Management.’ In the course 
of his address, Sir William asserted that, by 
and large, profits and their proportionate 
relation to the capital employed measured the 
degree of successful management. He claimed 
that devaluation did not provide adequate 
reason for wage increases, since ‘‘ devaluation 
was a recognition that our costs in competitive 
world markets were too high.” Sir William 
went on to express regret at the neglect of any 
established connection between wage rates 
and productivity. It meant, he said, that 
wages were too often determined by custom 
and history. He stressed the latent industrial 
resources which could provide for increased 
productivity. 


British Overseas Trade 

Exports of United Kingdom goods 
in October reached a new record value at 
£202,200,000. The Board of Trade says that 
this is the first time that the monthly export 
value has exceeded £200,000,000. There were 
twenty-six working days in October—the same 
as in each month of the third quarter—but the 
daily rate of export was 12 per cent higher than 
the July-September rate and 15 per cent higher 
than the rate for the first six months of this 
year. In volume, it is estimated that October 
exports were 177 per cent of the 1947 average, 
compared with 161 per cent in the third quarter 
of this year end 155 per cent in the first half of 
1950. 

Machinery exports in October were valued at 
£27,000,000, which was 6 per cent higher than 
the third quarter’s average and 16 per cent 
above the monthly average for 1949. The only 
machinery classes in which exports were lower 
than the third quarter average were machine 
tools and textile machinery. Iron and steel 
exports in October amounted to 302,000 tons, 
valued at £14,700,000, and were the highest 
since 1930. The Board of Trade says that the 
principal markets for iron and steel were 
Australia, Canada, South Africa, New Zealand, 
and the U.S.A. New cars and chassis exported 
in October numbered 36,791, a figure nearly 
6000 above the average for the third quarter. 
Australia and Canada were again the principal 
markets. 

Imports in October increased in value to 
£223,000,000, in contrast to the decline which 
has been evident since June. Re-exports were 
valued at £9,400,000, so that the excess of 
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imports (valued c.i.f.) over exports and re- 
exports (valued f.o.b.) was £11,400,000 the 
lowest monthly figure since July, 1946. 


The Coal Situation 


In the House of Commons on Monday 
last, the Minister of Fuel and Power, Mr. Noel- 
Baker, stated that distributed stocks of coal at 
the end of October were 700,000 tons less than 
had been hoped. Inland consumption, including 
house coal, would this year, it was anticipated, 
be nearly 22,000,000 tons more than in 1945 
and 6,000,000 tons more than last year. Next 
year, the Minister said, it was expected that 
industrial demand for coal would be still further 
increased, 

Mr. Noel-Baker went on to say that, owing to 
bad weather, this year’s output of opencast 
coal would fall short, by about 750,000 tons, 
of the estimates which had been made, and, 
moreover, deep-mined output was unlikely to 
be above 205,000,000 tons. Productivity in 
the mines was still above last year’s level, but 
not now by so much as in previous years since 
1947. On the other hand, manpower had de- 
clined, and the shortage in certain areas was 
seriously holding up production. 

The Minister then announced that, with due 
regard for the essential needs of shipping, it had 
been decided to reduce the coal supplies for 
bunkers and overseas depots, which reduction 
would only be made for so long as the stock 
position was in doubt. As a further measure of 
insurance, the Government had instructed the 
National Coal Board to buy some coal abroad. 


Restoration of Pre-War Trade Practices 


The Restoration of Pre-War Trade 
Practices Bill was given a second reading in 
the House of Commons on November 10th. It 
is a measure which has been designed mainly to 
remove certain anomalies which have arisen 
in connection with the operation of the Restora- 
tion of Pre-War Trade Practices Act, 1942. 
In moving the second reading of the Bill, the 
Minister of Labour, Mr. Isaacs, pointed out 
that the present Act imposed certain obligations 
on employers to restore within two months of 
the end of the war, and then to maintain for 
eighteen months from the end of that period, 
those trade practices which obtained before the 
war, but which were waived during the war. In 
the view of the Government and of the two sides 
of industry, the Minister said, the abnormal 
circumstances of the post-war period had made 
it necessary, in the economic interests of the 
community, to postpone a return to the pre-war 
trade practices departed from during the war. 
Steps had therefore been taken each year since 
the war, under emergency legislation, to extend 
the “‘ end of the war period ” for the purposes 
of the Act for a further year. The present 
position was that the date on which the obliga- 
tion took effect to restore pre-war trade prac- 
tices was to be a date appointed by the Minister 
of Labour not later than December, 1951. 

The Government was of the opinion, however, 
the Minister continued, that the economic 
circumstances of the country were such that it 
would be wholly inappropriate to provide at 
present for a return to pre-war trade practices. 
Later in his speech, Mr. Isaacs gave two 
examples of pre-war trade practices which had 
been waived. The first was that work of a 
certain character should be done by men as it 
had always been done by men. In the engineer- 
ing and passenger transport industries there 
were many instances where women had been 
employed on men’s work. The Minister’s 
second example dealt with the dilution of 
skilled labour in many engineering factories. 
That diluted labour, he explained, was still 
there and had been taken into membership 
of the unions. Under the Act which the Bill 
sought to amend the unions could claim the 
restoration of the pre-war practice of having 
skilled men in those jobs. The Bill was read 
a third time on Friday last. 
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Personal and Business 


Poitiers Evxcrricat, Ltd., announces the ap- 
pointment of Mr. A. H. Mulder as industrial manager 
for the Midland area. 

Mr. O. E. Dickinson, A.M.I.Mech.E., has been 
appointed managing director of Smith Bros. and 
Co. (Hyson), Ltd., Nottingham. 

Captain R. P. GaLer has been appointed Com- 
modore of the Clan Line of steamers in succession 
to the late Captain C. C. Parfitt. 

Mr. R. M. Rossrs has been appointed secretary 
to the London Transport Executive in succession 
to Mr. C. G. Page, who has retired. 

THe HuNSLET ENGINE Company, Ltd., Leeds, 
states that its agent for New Zealand is James J. 
Niven and Co., Ltd., Wellington, North Island. 

Wapbe Covuptines, Ltd., states that it has now 
moved to new premises at 47-51, Featherstone 
Street, London, E.C.1. (Telephone, London Wall 
0732.) 

Mr. T. CouGuTRIz, chairman and managing 
director of The Belmos Company, Ltd., has been 
appointed to the boards of Aurora Lamps, Ltd., 
Old Kilpatrick, Glasgow, and British National 
Electrics, Ltd., Newarthill, Motherwell. 

Tuer Kine has signified his intention of appoint- 
ing His Honour, Hubert Hull, C.B.E., to be a Mem- 
ber and the President of the Transport Tribunal, 
from January 1, 1951, in succession to Sir William 
Bruce Thomas, K.C., whose appointment expires 
on December 31st. 

The board of Richard Thomas and Baldwins, 
Ltd., announces with regret that Colonel J. B. 
Neilson, C.M.G., having attained the normal 
retiring age, after twenty-three years with the 
company, will retire from the office of director and 
joint managing director on December 31st. 

Mr. C. H. Sparks, chief engineer of Babcock and 
Wilcox, Ltd. since 1936, is retiring from that 
position at the end of the year. He will remain a 
director and will continue to serve the company 
as a consultant. Mr. W. F. C. Schaap, at present 
deputy chief engineer, is to succeed Mr. Sparks 
as chief engineer. 

VaUXHALL Morors, Ltd., announces that Mr. 
Harold Drew, assistant chief engineer and director, 
has been appointed chief engineer in succession to 
Mr. C. E. King. Mr. King will continue to have 
general charge of the engineering department with 
the title of Director of Engineering. Mr. Fred 
Barker has been appointed assistant manager of the 
production engineering division and Mr. R. L. 
Blades has been appointed production manager. 





Launches and Trial Trips 


Hypra, cargo liner; built by Hall, Russell and 
Co., Ltd., for Bruusgaard Kiosteruds Skipsak- 
jeselskap, Drammen ; length overall 281ft, breadth 
moulded 41ft lin, depth moulded 18ft 7in, dead- 
weight 2450 tons; Hall-Fredriksstad steam motor 
taking superheated steam from two boilers coal 
or oil-fired. Trial, September 19th. 

LANGLEECLYDE, cargo liner; built by Blyths- 
wood Shipbuilding Company, Ltd., for the Medoms- 
ley Steam Shipping Company, Ltd.; length 
486ft, breadth 62ft 6in, depth to upper deck 4lft 
6in, deadweight 10,550 tons; Barclay Curle- 
Doxford oil engine, six cylinders, 670mm dia- 
meter by 2320mm combined‘ stroke, 6800 b.h.p., 
17 knots. Trial, September 21st. 

British Navicator, motor tanker; built by 
Joseph L. Thompson and Sons, Ltd., for the British 
Tanker Company, Ltd.; length overall 423ft, 
breadth 56ft, depth 30ft lin, deadweight 8400 tons ; 
Doxford oil engine, three cylinders, 600mm dia- 
meter by 2320mm combined stroke, service speed 11 
knots. Launch, September 26th. 


Emsworts, motor collier; built by the Burnt- 
island Shipbuilding Company, Ltd., for Stephenson 
Clarke, Ltd.; length between perpendiculars 
256ft 6in, breadth 38ft 2}in, depth 18ft 8in, dead- 
weight 2500 tons; British Polar diesel engine, eight 
cylinders, 340mm diameter by 570mm stroke, 1150 
b.h.p. Launch, September 26th. 

A. M. CaMPBELL, towing and salvage vessel ; 
built by Ferguson Brothers (Port Glasgow), Ltd., 
for the Union of South Africa ; two sets of triple- 
expansion engines taking steam from three oil- 
burning marine return-tube boilers, 3000 i.h.p. 
Launch, September 28th. 





Contracts 


VickERS-ArMsTRONGS, Ltd. announces that an 
order for a 31,000-ton oil tanker, with turbine 
propelling machinery, has been received from 
Mr. Stavros 8S. Niarchos and the vessel will be built 
at the company’s Naval Yard, Walker. 
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Notes and Memoranda 


Rail and Road 


ALUMINIUM IN Roapb Transport.—The Northern 
Aluminium Company, Ltd., of Banbury, Oxford- 
shire, has just published a brochure entitled 
“* Aluminium in Road Transport,” pictorial illustra - 
tions graphically show the wide application of alu- 
minium to the various forms of road transport. The 
advantages of the material are discussed and the 
construction of goods vehicles dealt with, while a 
chapter treats with passenger vehicles, where a 
weight-saving of over 25 per cent is shown in 
figures given for a tramcar. Two short sections 
review the applications to private cars, caravans, 
and the mobile business vehicle, followed by the 
uses of the material for power units and general 
fittings. To assist users, a chapter is devoted to 
designing; the aluminium alloys are described ; 
mechanical and other properties given, and isomet- 
ric views of typical bodies shown. All the various 
methods of working aluminium are discussed and 
illustrated and general information given concern- 
ing machinery, forming, spinning, riveting, welding 
and other methods of joining. At the end of the 
brochure useful tables give the bulk weight in 
pounds per cubic feet, of a wide range of materials ; 
the die numbers of channel crossbearers and the 
bend radii for several alloys in various tempers 
over a range of thicknesses. 


Air and Water 


Smitry’s Dock Company, Ltd. announces that 
following the completion of extensions at the 
South Bank Shipyard, costing about £700,000, 
it has been decided to construct a new dry dock at 
North Shields, which will be 700ft long and have a 
width of 95ft. 

I.N.A. ScHoLARSHIvs.—The Institution of Naval 
Architects announces that the following scholar- 
ships, which are tenable for three or four years, 
according to the length of the course at the Univer- 
sity selected, will be offered for competition in 
1951. Naval Architecture : Elgar, £175 per annum, 
age limit under twenty-three, open to British 
apprentices or pupils in the Royal Dockyards or 
private shipyards, entries close January 15, 1951 ; 
Trewent, £175 per annum, age limit under nineteen, 
open to British subjects who are or have been 
apprentices or pupils in private shipyards, entries 
close May 31, 1951; Vickers-Armstrongs, £220 
per annum, age limit under twenty-three, open to 
British apprentices or pupils in private shipyards, 
entries close May 31, 1951; Denny, £175 per 
annum, age limit under nineteen, tenable for four 
years at Glasgow University, with apprenticeship 
of five years, open to British subjects, who have 
not yet begun their apprenticeship or served not 
more than one year of it with William Denny and 
Brothers, Ltd., Dumbarton, and who have pre- 
viously attended an approved Public School or a 
school under an Education Authority, entries 
close May 31, 1951; Marine Engineering: Denny, 
£175 per annum, age limit under nineteen, same 
conditions as for “‘ Denny” Scholarship in Naval 
Architecture. Full particulars of these scholar- 
ships may be obtained from the Secretary of the 
Institution of Naval Architects, 10, Upper Belgrave 
Street, London, S8.W.1. 


Miscellanea 

THe SHELL PETROLEUM Company, Ltd.—The 
distillation unit of the new refinery at Shell Haven 
recently came into operation with a production 
rate of 1,450,000 tons a year and it is of interest 
to note that the first cargo of crude oil to be pro- 
cessed was brought from the middle east by the 
28,000-ton oil tanker “* Velutina.” 

Dreset ENGINE Users Assocration.—An Inter- 
national Internal Combustion Engine Congress 
will take place in Paris from May 8 to 19, 1951, 
and will include technical sessions and visits to 
industrial sites. The Association has accepted an 
invitation to submit a paper for presentation at 
the Congress and have nominated Mr. A. K. 
Bruce as the author. It would be appreciated if 
those members who contemplate attending the 
Congress would notify the secretary at an early 
date. 

EarRLyY WHEELWRIGHT’S SHOP AT THE SCIENCE 
Mvusrevum.—In an interesting reconstruction of an 
early Wheelwright’s Shop, now permanently on 
view in the Children’s Gallery of the Science 
Museum, the contents relate to wheel-making in 
particular, although most of the tools and equip- 
ment required for building the complete wagon 
are represented. These tools have come from 
various workshops in Southern England and date 
from the period 1700-1850. In adjacent cases 


are shown examples of the more important ( ols, 
many of them hand-made by the wheelwrivhty 
of earlier generations, and a scale modet of a typical 
Sussex farm-wagon. Stages and processes in the 
building of wheels and wagon bodies are illustrated 
by a number of pictures from contemporary records, 

SHELL-MEXx AND B.P., Ltd.—A paper, entiiled 
“The Use of Fuel Oil in Furnaces for the Iron and 
Steel Fabricating Industries,” presented by Mr, 
M. Roddan, at a Conference on “ Modern Appli- 
cations of Fuel,” has been reprinted ‘and copies 
may be obtained free of charge from Fuel (il 
Department, Shell-Mex and B.P., Ltd., Shell-Mex 
House, Strand, London, W.C.2. 

Bascock AND Witcox, Ltd.—Progress in ‘he 
expansion of the capacity of the refinery of ‘he 
Shell Refining and Marketing Company, Lti., 
at Stanlow, Cheshire, is marked by the arrival of the 
top section of a new fractionating column, which) is 
Sift long, weighs 100 tons and has travelled 225 
miles by road from the Renfrew works of Babcock 
and Wilcox, Ltd. After welding to the other two 
sections, the column will be 148ft long and weigh 
156 tons and be erected in its final position. 


Huncoar Power Sratron.—Consent of the 
Minister of Fuel and Power has been received |»y 
the British Electricity Authority for the comple- 
tion to its full capacity of the new Huncoat power 
station, Accrington, Lancs. The authorisation 
covers the installation of two turbo-generator sets, 
each of 30MW, two boilers each with an evapora- 
tive capacity of 305,000 lb an hour, and the con- 
struction of one cooling tower. The station will 
have an installed capacity of 120MW when com- 
pleted. 

A Sareauarp AGainst “ FLasH-Back.”’-—In 
order to provide an additional safeguard for yas 
welding plant operators, the British Oxygen Coin 
pany, Ltd., is now fitting a special hose connector 
incorporating an anti-flash-back valve. In the 
future all standard welding and cutting blowpipes 
will be supplied by the company with lengths of 
hose already fitted with the new valve. This valve, 
which is designed to arrest a flash-back flame at the 
inlet connections of a blow-pipe, consists essentially 
of a small non-return valve fitted into a hose con- 
nector of standard size. 

Smuiceous Partisc Powpers.—-The Minister 
of Labour has made Regulations under the Fac- 
tories Acts entitled the Foundries (Parting Materials) 
Special Regulations, 1950, which come into opera- 
tion on December 1, 1950. Broadly, the effect of 
the Regulations, which are in technical terms 
carefully framed in consultatiqgn with industry, 
is to prohibit the use, in connection with the 
making of metal castings in foundries, of various 
kinds of parting powder, which involve substantial 
risk of the lung disease known as silicosis. The 
prohibition does not apply to natural sand or to 
various substances (for instance, zircon and silli- 
manite) specified in a Schedule to the Regulations. 

INSTITUTION OF MINING AND METALLURGY. 
The Council of the Institution of Mining and 
Metallurgy announces the election of Sir Lewis 
L. Fermor, A.R.S.M., D.Sc., F.R.S., as President 
of the session 1951-52. He will take office at the 
annual general meeting, to be held on May 17th 
next. Sir Lewis received his professional training 
at the Royal College of Science and the Royal 
School of Mines, London, from 1898 to 1902, 
gaining the Murchison Medal and Prize in Geology 
in 1900, and the Associateship of the Royal School 
of Mines (in Metallurgy) in 1901. In 1909 he was 
awarded the D.Sc. degree of the University of 
London. He was director of the Geological Sur- 
vey of India from 1932 until his retirement in 
1935. 

Car LicutinG in Foc.—Tests have been carried 
out by the Road Research Laboratory to find out 
how effective the use of car lighting can be in day- 
light fog. The trials were carried out with a dark- 
coloured car in a daylight fog in which the car 
itself, without lights, was just visible at a distance 
of 100ft. Switching on the sidelights only slightly 
increased the distance at which the car could be 
recognised, but when using even a poor headlight, 
emitting an intensity of 2000 candlepower, the car 
could be seen at twice the distance at which its 
outline could be discerned. When the beam inten- 
sity was raised to 60,000 candlepower, the headlight 
could be seen at nearly three times the distance. 
Medium-sized headlamps fitted with 36W_ bulbs 
emit a beam with forward intensity of the order of 
20,000-30,000 candlepower from each lamp, anid 
can be seen at about two and a half times the dis 
tance at which a dark-coloured, unlighted vehicle 
is visible. The risk of dazzle or “ back-scatter ” 
is negligible, the level of illumination being low in 
comparison with ordinary daylight. 
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British Patent Specifications 


When an invention is communicated from abroad the 
name and address of the communicator are printed in 
italics. When an abridgment iz not illustrated the specifica. 
tion is without drawings. The date first given is the date of 

ication ; the second yy the end of the abridgment, 
ss the date of publication o, plete specification. 
yoo of specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, Chancery 
Ione, W.C.2, 28. each. 


ELECTRICAL ENGINEERING 
644,477. February 24, 1948.—ImpRovEMENTS 1N 
OR RELATING TO METHODS AND APPARATUS 
yok CoatTInc Execrric ConpucToRS BY 
Ex TRUSION, The Minister of Supply, of Adelphi, 
Strand, London, W.C.2 (Inventor, William 
Thomas Blackband). 

The object of the present invention is to reduce 
the amount of air trapped near the inner conductor 
in cables having dielectrics formed by compression 
and sintering of powdered dielectric material, and 
to this end the inner conductor is heated before 
being fed into or while it passes through the com- 
pression die, so that a temperature gradient is set 
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up radially across the powdered substances when 
the pressure is applied. In the drawing A is a 
hopper for granulated dielectric material, and B 
is a hollow cylinder containing a ram C which is 
bored for the passage of a conductor D. The ram C 
reciprocates and forms the granules into a compact 
mass within the cylinder B surrounding the con- 
ductor D. The formed mass is then sintered by 
heat applied from a heating jacket Z before the 
insulated conductor leaves the end of the cylinder. 
In accordance with the invention heat is applied 
to the conductor by, for example, passing a current 
through it so that along that part of its length 
where the material is being rammed (approximately 
between the points A—A) the conductor is hotter 
than the dielectric material. One terminal con- 
nection for the heating current may be connected 
toa wiper F situated just before ram, and the other 
to a slip ring G on a winding drum H for the finished 
cable, the inner end of the wound cable being 
connected to the slip ring. According to a modifica- 
tion the conductor is heated between the points 
A—A by induction from an h.f. coil J. According 
to a further modification the ram C is heated by, 
for example, an internal heating element K, and 
this pre-heats the conductor by heat conduction.— 
October 11, 1950. 


MISCELLANEOUS 
643,888 September 21, 1948.—IMpRovEMENTS IN 
AND RELATING TO MACHINE OR BENCH VICEs, 
Charles Churchill and Co., Ltd., and Charles 
Harry Mould, both of Coventry Road, South 
Yardley, Birmingham. 

This invention aims at providing a vice of simple 
construction, effective in use and readily and easily 
operated. The operation of the clamp is as follows. 
When the lever shaft A is depressed, as shown, a 
thrust is transmitted to the cam B, which, by 
means of the toggle assembly of reaction rollers 
D and E and pressure rollers / exerts forward 
thrust upon the forward portion G of the movable 
jaw. At the same time, the rear portion H of the 
jaw remains locked in position by flats on the 
locking shaft J against a serrated step. When the 
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lever is raised the cam is withdrawn from between 
the pressure rollers, which are released, and the 
forward portion of the movable jaw retracts 
towards the rear portion under the action of the 
Springs on bolts K. By this movement of the lever 
the clamping levers L and the locking shaft are 
unaffected, and the movable jaw remains locked in 
the same position. To release the movable jaw 





the lever is raised to a substantially vertical position, 
and, over the last part of this movement, the clamping 
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levers are moved about their swivels, and raise and 
release the locking shaft. The whole movable jaw 
then slides freely in the runways and can be moved 
towards the fixed jaw. Downward rotation of the 
shaft locks the jaw in the runways, and advances 
the forward portion to its work-gripping position.— 
September 27, 1950. 


GAS TURBINES 


641,146. August 3, 1948.—IuPpRoveMENTS IN 
TURBINE Biapes, Power Jets (Research and 
Development), Ltd., of 25, Green Street, 
London, W.1 (Inventor, Austin Geoffrey Smith). 

This invention relates to improvements in turbine 
blades and in particular to arrangements for cooling 
those blades, which, as in the case of a gas turbine, 
normally operate at high temperatures (above 
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700 deg. Cent.). Various forms of the invention are 
illustrated by way of example in the accompanying 
drawings, in which Fig. 1 is a transverse section 
of one form; Fig. 2 is a section of a second form ; 
Fig. 3 is a perspective view of an insert for the 
second form, and Fig. 4 is a longitudinal section. 
In Fig. 1 a blade A is provided with a number of 


. constitute a tube. 
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spiral passages, and the rod may be hollow to 
The bore may alternatively be 
divided into passages of smaller cross section by 
means of one or more co-axial tubes or by a tubular 
element surrounded by a co-axial tubular element 
which is crimped and secured to the inner element 
so as to form between the two elements a number of 
longitudinal or spiral passages. Other means may, 
of course, be envisaged. for dividing the bore into a 
number of narrower passages. In Fig. 4 the longi- 
tudinal passage B of a blade A is provided in the 
region where it passes through the blade root H 
with a small metering restriction J by means of 
which the quantity of cooling fluid passing through 
the passage B may be regulated to comply with the 
required condition of proportionality with the 
associated external conductance. The restriction 
may alternatively be provided near the blade tip.— 
August 2, 1950. 


RAILWAY ENGINEERING 


637,022. August 29, 1947.—ImMPROVEMENTS IN 
OR RELATING TO LOCOMOTIVE AXLE DRIVEs, 
The Westinghouse Electrical International 
Company, of 40, Wall Street, New York 5, 
U.S.A. 

The chief object of this invention is to provide 
an improved locomotive axle (gear drive which is 
simple and efficient in operation and which may 
be economically manufactured and installed. 
The arrangement shown in the drawing comprises 
a pair of railway locomotive driving axles mounted 
in a frame, which is disposed inside of the wheels, 
the axles being carried in journal bearings mounted 
in journal boxes, which are guided and sprung 
in the usual manner. The torque for driving the 
axles may be supplied by a turbine or other suit- 
able prime mover and transmitted from the tur- 
bine through a drive shaft A disposed longitudinally 
in the locomotive frame. The driving shaft may 
be connected to the driving axles B through driving 
gears C, one of which is mounted directly on each 
axle B, and pinions D, which mesh with the gears C 
and a combination of bevel gears E. The gears 
for driving each pair of adjacent axles are enclosed 
in a gear case. In order to permit the axles to 
move predetermined amounts relative to the 
driving gears without effecting the operation of 
the gears, each gear C comprises a gear hub F 
with a gear rim G flexibly secured to the gear hub 
by a resilient connection member H consisting of 
rubber or similar material sandwiched between 
inner and outer metal rings. The resilient member 
may be a complete circle, as shown, or it may be 
divided into a number of segments in the manner 
described in Patent No. 632,753. As shown, 
cover plates are bolted on to the sides of the gear 
rim. These plates provide seats for roller bearings, 
which support the gear case. Radial clearance 
is provided between the axle and the cover plates 
to permit relative motion of these members. In 
this manner, the weight of the entire gear unit is 
carried directly on the two axles through the 























longitudinal passages B 

which are all of equal { 

cross section, but are s. T 3 
distributed more closely 

together in the region of 


the leading edge C and 








trailing edge D, which 
are regions of relatively i 

ter heat transfer co- 1 Se = 
efficient, than at the mid- ‘ 
chord region EZ, where 
this coefficient is relatively 
lower. In Fig. 2 the 
blade A is provided with 
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which are all of large and { 





equal cross section, and T T 
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an insert such as shown 
in Fig. 3. This insert 
comprises a rod F 
having a number of 
radial fins G@ and is 
placed within the bore in 
such a way that each adja- 
cent{pair of fins G, together 
with the internal wall of 
the bore B and the surface 
of the rod F, divides the 
bore into a number of 
longitudinal passages. In the region of the higher 
heat transfer coefficient, the rod may have a larger 
number of fins, so as to form a correspondingly 
larger number of passages, while in the region of 
lower heat transfer coefficient the number of fins 
may be smaller to form a relatively smaller number 
of passages ; alternatively, some or all of the bores 
in this region may be left as plain bores and not 
subdivided into smaller ges. The fins may 
also be of spiral shape so as to form a number of 
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rubber sandwiches. The gear case may be retained 
in an upright position by links J, which are con- 
nected to the frame or by guide members disposed 
between the gear case and the frame.—May 10, 1950. 








GAS TURBINES 
642,215. April 29, 1948.—ImpRovEMENTsS IN AND 
RELATING TO Gas TURBINE Ptant, The 
English Electric Company, Ltd., of Queens 
House, 28, Kingsway, London, W.C.2 (Inventor, 
Robert James Welsh). 

This invention concerns constant-pressure gas 
turbine plant and is connected with the utilisation 
of relatively heavy fuel oil, such as that normally 
employed for burning under boilers, as the com- 
bustible in such turbines. Attempts hitherto made 
to use heavy grades of fuel oil in gas turbines 
encountered as one of the chief difficulties that 
one or more of the metallic salts or other impurities 
in the oil tend to form compounds which appear in 
the burnt gases as vapours having dew points 
within the range of temperatures through which 
the gas passes during its expansion in the turbine. 
An object of the present invention is to overcome this 
difficulty, or at least to reduce the seriousness of 
its effect. Referring to the drawing, a rotary com- 
pressor 4 feeds compressed air through the cold 
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pass of a heat exchanger B into a combustion cham- 
ber C, from where the combustion gases flow 
through the hot pass of a heat exchanger D, where 
they are cooled to a temperature just above the 
dew point of any impurities contained in them. 
From there the combustion gases pass into an 
extraction space H, where they are further cooled 
to a temperature just below the dew point. The 
temperature range covered by the fall of tempera- 
ture in the separating chamber FE is chosen to 
provide a margin on each side of the dew point 
of the impurity. The cooling of the combustion 
gases in the separating chamber is effected by the 
introduction of air branch off from the compressor 
delivery end through a line F containing a control 
valve G, which line by-passes the combustion 
chamber C and the heat exchanger D. Adjusting 
the valve G allows the regulation of the temperature 
of the gases in the separating chamber so as to 
compensate for changes of temperature conditions 
which tend to occur as between full load and part 
load operation of the gas turbine H, and also to 
accommodate variations in the temperature desired 
in the separating chamber in view of changes or 
variations in the quality or type of fuel oil employed. 
The temperature control of the separating chamber 
E may be further assisted by a second by-pass, 
controlled by a valve J arranged between the 
combustion chamber C and the separating chamber, 
the opening of which would have the result of 
reducing the effective size of the heat exchanger D ; 
heat by-passed through valve J instead of going 
through the hot pass of the heat exchanger would 
have the same effect as making the heat exchanger 
smaller. From the separating chamber E the 
combustion gases flow through the cold pass of the 
heat exchanger D, where they are brought back 
to a temperature approximating to that at which 
they emerged from the combustion chamber. 
From there they enter the turbine, the exhaust 
from which flows through the hot pass of the heat 
exchanger and eventually emerges into the open 
atmosphere.—August 30, 1950. 





*“Permatt” InsuLtaTiInG MareriaL.—aA_ film 
entitled “ Strength Where You Need It,” has 
been made recently by the Big Six Film Unit, 
to demonstrate “* Permali,” a high-strength insula- 
ting material, made by the New Insulation Com- 
pany, Ltd. With a running time of thirty minutes, 
the film shows the manufacture of “‘ Permali ” and 
its wide variety of commercial uses. 


A Smatt Fume Exrractor.—A combined 
lighting unit and fume extractor now being made 
by Acru Electric Tool Manufacturing Company, 
Ltd., 123, Hyde Road, Manchester, 12, is designed 
for use when carrying out small soldering, brazing, 
welding and similar operations, in which fumes are 
generated. This unit consists of a stand, on which 
is adjustably mounted a tube or funnel some 24in 
long, in which is situated an electric lamp. The 
lamp, which provides illumination for the work, 
also gives off sufficient heat to create a chimney effect 
in the tube to draw off the fumes from the working 
point. The height of the funnel is sufficient to 
disperse the fumes in a diluted form above the head 
of the operator. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Sun., Nov, 26th—LuTon Branoz: George Hotel, 
George Street, Luton, “ Television,” G. H. Watson, 
8 p.m. 

Mon., Nov. 27th—BovurnnemoutH Branco: Grand 
Hotel, Firvale Road, Bournemouth, “The History 
of Electric Washing Machines,” G. A. Williams, 
8.15 p.m. 

Thurs., Nov. 30th.—LutTon Brancu: George Hotel, 
George Street, Luton, ‘‘ Power Factor Correction and 
Power Capacitors,” James Orr and A. E. Waller, 
8 p.m. 


Electric Railway Society 


Sat., Dec. 2nd.—Fred Tallant Hall, Drummond Street, 

N.W.1, Annual General Meeting, 3 p.m. 
Illuminating Engineering Society 

Thurs., Nov. 30th.—NottincHamM CENTRE: Gas Show- 
rooms, Parliament Street, Nottingham. Presidential 
Address, L. J. Davies, 5.30 p.m. EXeTER GROUP: 
Agricultural House, Queen direct, Exeter, “ Lighting 
in the Home,” Miss M. Wardlaw, 7 p.m. 

Fri., Dec. 1st.—BatH anp Bristot CENTRE: Grand 
Hotel, Bristol, “‘ Lighting in the Home,” Miss M. 
Wardlaw, 7 p.m. BIRMINGHAM CENTRE: Imperial 
Hotel, Temple Street, Birmingham, “‘ Floodlighting,” 
R. O. Ackerley, 6 p.m. HUDDERSFIELD GROUP : 
Electricity Showrooms, Market Street, Huddersfield, 
“Tiuminated Signs and Display with Discharge 
Tubes,” C. Higgins, 7.15 p.m. 











Incorporated Plant Engineers 

To-day, Nov, 24th—BrrMincHaM Branou: Imperial 
Hotel, Birmingham, “The Plant Engineer and the 
Factories Act,” R. Bramley-Harker, 7.30 p.m. 

Mon., Nov. 27th.—E. anp W. YorkKsHIRE BRANcH: 
The University, Leeds, “‘ Factory Lighting,” 7.30 p.m. 

Mon., Dec. 4th—Lonpon Brancu: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, “* Arc 
Welding,” W. K. B. Marshall, 7 p.m. 


Institute of British Foundrymen 

Sat., Nov. 25th—E. Mrptanps Brancu: College of 
Technology and Cx ce, The Newarke, Leicester, 
“Modernising an Iron Foundry,” L. W. Bolton and 
W. D. Ford, 6 p.m. 

Sat., Dec. 2nd.—Wates AND MonMmovuTH BRANCH : 
Engineers’ Institute, Cardiff, ‘‘ Where is Cast Iron 
Going To?” P. A. Russell, 6 p.m. 


Institute of Industrial Supervisors 


To-day, Nov. 24th—CarpirF Section: Park Hotel, 
Cardiff, Memb Di ion Night, 7 p.m. 








Institute of Metals 
To-day, Nov. 24th.—Suerriretp Locat Section: Grand 
Hotel, Sheffield, “‘ Electrodeposition of Silver,” F. G. 
Parker, 6.30 p.m. 


Institute of Petroleum 
Thurs., Nov. 30th.—StaNLow Brancg#: Public Library, 
St. John Street, Chester, “‘ Deterioration of Trans- 
former Oil,” L. Massey, 7.15 p.m. 


Institution of Chemical Engineers 
Tues., Nov, 28th.—Geological Society, Burlington House, 
Piceadilly, W.1, ‘‘Chemical Engineering Experi- 
ences in the Metallurgical and Chemical Industries,” 
Stanley Robson, 6 p.m. 


Institution of Civil Engineers 

To-day, Nov. 24th.—YORKSHIRE ASSOCIATION: Great 
Northern Station Hotel, Leeds, Two films, “‘ The 
Esholt Sewage Works of the Bradford Corporation,” 
and “ Reconstruction of Biological Filters,”’ 7 p.m. 

Tues., Nov. 28th.—Great George Street, Westminster, 
8.W.1, ‘‘ Part Reconstruction of Bo-Peep Tunnel 
at St. Leonards-on-Sea,” F. E. Campion, “ Arley 
Tunnel: Remedial Works Following Subsidence,” 
C. W. King, 5.30 p.m. 


Institution of Electrical Engineers 


Mon., Nov. 27th.—N.E. Centre: Neville Hall, West- 
ate Road, Newcastle-on-Tyne, “The Control of 
ydro-Electric Plant,” A. C. H. Frost and W. Brittle- 

bank, 6.15 p.m. 

Mon., Nov. 27th.—Savoy Place, Victoria Embankment, 
W.C.2, Discussion on ‘“‘The Case for Induction 
Generators,” opened by I. M. E. Aitken, 5.30 p.m. 

T'ues., Nov. 28th,—MEASUREMENTS AND RADIO SECTIONS : 
Savoy Place, Victoria Embankment, W.C.2, Sympo- 
sium of Papers on “ Radiation Monitoring Apparatus,” 
3.30 p.m. and 5.30 p.m. 

Sat., Dec. 2nd.—N. Miptanp Srupents’ SEcTION: 
Visit to the Leeds Sewage Disposal Works, 2.30 p.m. 


Institution of Engineering Inspection 
Wed., Nov. 29th.—W. or ScortanpD Brancu: Engineer- 
ing Centre, 351, Sauchiehall Street, Glasgow, ‘‘ X-Ray 
k Inspection of Welds,” G. A. McDonald. 
Thurs., Nov. 30th.—Lonpon CentRE: Royal Society of 





Nov. 24, 1950 


Arts, John Adam Street, Adelphi, W.C.2, * Non. 


Destructive Testing in Steelworks Inspectio: 
Hinsley. 
Institution of Heating and Ventilating Encingors 


To-day, Nov, 24th,—MANCHESTER AND District BRanog: 
Town Hall, Manchester, “ Electrical Temperature 
Control Schemes,” J, C, King, 6.30 p.m. 

Tues., Nov, 28th.—N.E. Coast Brancn : 


ae it~ 


Bay ‘ : : Institute of 
Mining and Mechanical Engineers, Neweasi|o.y 





Tyne, 1, ‘‘ Hospital Sterilizers,” J. L. Dalzell, 6.39 
p.m, Scottish Brancw: Engineering Centre 
351, Sauchiehall Street, Glasgow, ‘“* Domes:ic Hot 


Water Heating,” J. C. Weston, 6.30 p.m. 


Institution of Mechanical Engineers 
To-day, Nov, 24th.—Storey’s Gate, St. James’s Park, 
8.W.1, “The Standardisation of Steam Turbo. 
Generating Plant,” I. V. Robinson, 5.30 p.m. 
Thurs., Nov. 30th.—WerstTeRN A.D. CENTRE : 
Hotel, Bristol, ‘‘ Post-War Public Service 
Maintenance,” T, H. Parkinson, 6.45 p.m. 
Fri., Dec. lst.—Storey’s Gate, St. James’s Park, 3,W,) 
‘Manufacture of Experimental Gas Turbines,” |) 
H. Leedham, 5.30 p.m.——N.E. Branou, GRavvares’ 
Section: Northern Gas Board, Grainger Street, 
Newcastle-upon-Tyne, “The Gas Turbine and Steam 
Turbine : A Comparison,” F, N. Kirby, 7 p.m. 


Institution of Production Engineers 

To-day, Nov, 24th.—S,. Waites anp Monmovrisume 
Section : Institute of Engineers, Park Place, Cardiff, 
“Layout for Batch Production,” W. E Mosse, 6,45 
p.m. 

Tues., Nov, 28th.—Luton Section : Town Hall, Luton, 
“The Art of Scientific and Economic Lubrication,” 
E. Schindler and O, E. Nekolla, 7.15 p.m. 

Wed., Nov. 29th.—LiNcoLN Section: Works Visit to 
Smith Clayton Forge, Ltd., Tower Works, Lincoln, 
6.30 p.m.——Lonpon GRADUATE SECTION: Works 
Visit to the Plessey Company, Ltd., Ilford, 2.30 p.m. 


Institution of Structural Engineers 
Wed., Nov, 29th.—MipLanp Counties BRANCH : James 
Watt Memorial Institute, Great Charles Street, 
Birmingham, Talk on B.S, 449: 1948, by V. H. Lawton 

7 p.m, 
Fri., Dec. 1st.—WestTeRN CouNTIES BRANCH : 


Royal 
Vehicle 


Grand 


Hotel, Bristol, “‘ Recent Examples and Further 
Application of Shell Concrete Construction,” F. 8, 
Snow, 6.15 p.m. 
Institution of Works Managers 
Wed., Dec. lst.—Notts anv DerBy Brancu: Mecha- 
nics Institute, Nottingham, Discussion on Case 


Studies, 7.30 p.m. 


Junior Institution of Engineers ~ 

To-day, Nov, 24th.—39, Victoria Street, London, 8.W.1, 
Annual General Meeting and Annual Meeting of 
Contributors to the Benevolent Fund, 6.30 p.m. 

Sat., Nov, 25th.—N.W. Section : Geographical Society, 
16, St. Mary’s Parsonage, Manchester, “ Training 
of Foremen,” F. Burgess, 2.30 p.m. 

Fri., Dec. 1st.—39, Victoria Street, London, 8.W.1, 
Film Evening, “Combustion and the Chain Grate 
Stoker,” ‘ Pulverised Fuel,’’ introduced by R. F. 
Archer, 6.30 p.m. 

Mon., Dec. 4th.—N.W. Section: Manchester Geogra- 
phical Society, 16, St. Mary’s Parsonage, Manchester, 
“Choice Between Fabrication and Castings,” R. M. 
Watts, 7 p.m. 


Manchester Association of Engineers 
Fri., Dec. 1st,—Engineers’ Club, Albert Square, Man- 
chester, “ Engineering Aspects of Film Production,” 
R. Howard Cricks, 6.45 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

Mon., Dec, 4th.—Literary and Philosophical Society's 
Lecture Theatre, Neweastle-upon-Tyne, ‘‘ The Sleeve- 
Valve Diesel Engine,” Sir Harry R. Ricardo, Annual 
General Meeting, 6.15 p.m. 


Royal: Aeronautical Society 
Tues., Nov. 28th.—4, Hamilton Place, London, W.1, 
‘Metal Adhesive Processes,” F, H. Parker, 7 p.m. 
Thurs., Nov. 30th.—4, Hamilton Place, London, W.1, 
“* High-Speed Flying,” J. Derry, 7.30 p.m. 


Royal Society of Arts 
Mondays, Nov. 27th, Dec, 4th and 11th.—John Adam 
Street, Adelphi, W.C.2, Three Cantor Lectures, 
“ Road Safety and Road Research,” W. H. Glanville, 


6 p.m. 


Society of Engineers 

To-day, Nov. 24th.—17, Victoria Street, London, 8.W.1, 
“* Anti-Subsidence Foundations,” Thos. J. Bray, 
6.30 p.m, 

Mon., Dec. 4th.—Geological Society, Burlington House, 
Piccadilly, W.1, ‘‘ The Mechanical System of Hand- 
ling Mails at the G.P.O., Sydney, N.S.W., Australia, 
A. 8. Lindsay, 5.30 p.m. 


Society of Instrument Technology 
Tues., Nov. 28th.—Royal Society of Tropical Medicine 
and Hygiene, Manson House, Portland Place, London, 
W.1, “The Measurement of Viscosity,” A. R. Boyle, 
6.30 p.m, 


Stephenson Locomotive Society 


Sat., Nov, 25th.—N.W. Area: Manchester Geographics ! 
Society, Deansgate, Manchester, “ Reminiscences 0! 
York and the N.E.R.,” 8. Ellingworth, 6.15 p.m. 








